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Summary  of  Recommendations 


1.  It  is  recommended  that  a first-stage  program  of  construction  be  undertaken 
on  a subway  and  rapid  transit  system  in  the  amount  of  $£0,100,000. 


2 e It  is  recommended  that  a two-track  subway  be  constructed  under  Market  Street 
between  the  Bay  Bridge  Terminal  and  Gough  Street  at  a cost  of  $23, £00,000. 


3*  It  is  recommended  that  two  routes  be  initially  established: 

1)  a Twin  Peaks  route,  extending  from  the  Market  Street  sub-way  through 
the  Twin  Peaks  Tunnel  and  under  West  Portal  Avenue  to  a terminal  at 
St.  Francis  Circle.  This  route,  including  60  specially  designed 
rapid  transit  cars  will  cost  $8,£00,000. 

2)  a Sunset  route,  extending  from  the  Market  Street  subway  through  the 
Sunset  Tunnel,  under  Frederick  Street  to  Arguello  Boulevard,  and 
along  the  southern  border  of  Golden  Gate  Park  to  a terminal  at  Nine- 
teenth Avenue.  This  route,  including  30  specially  designed  rapid 
transit  cars,  will  cost  $8, £00,00. 

k»  Costs  for  fixed  equipment,  including  track  and  power  facilities  for  the  sys- 
tem are  estimated  to  be  $£,800,000. 

£.  A division  terminal  with  storage  and  maintenance  facilities  is  recommended 
for  construction  between  Market,  Mission,  Fremont,  and  Beale  Streets.  This 
will  cost  $6,800,000,  but  approximately  13,000,000  can  be  recouped  through 
the  resale  of  air  rights. 

6.  It  is  recommended  that  additional  equipment  needed  for  completion  of  the 
rehabilitation  of  the  present  surface  transit  system  be  authorized  at  this 
time.  costs  will  be  estimated  by  the  Public  Utilities  Commission* 


I*  The  Transit  Problem  and  the  Shelf  of  Solutions 


Anyone  who  knows  San  Francisco  knows  that  its  most  obvious  transportation 
problem  is  Market  Street,  Like  an  arrow  it  cuts  diagonally  across  the  City  frcm 
Die  Embarcadero  to  Twin  Peaks,  It  pierces  the  heart  of  Downtown  San  Francisco. 

All  but  sevgn  percent  of  the  streets  leading  into  the  Downtown  district  converge 
on  it.  Practically  everything  and  everybody  gets  jammed  up  at  or  on  Market 
Street.  Street  cars  average  only  miles  per  hour  along  its  surface  during  the 
evening  peak  hour  of  travel.  Buses  and  automobiles  wait  up  to  five  minutes 
to  get  across  it, 

Wien  Jaspar  0! Farrell  in  l8^p  enlarged  the  rectangular  street  system  earlier 
established  along  the  shores  of  Yerba  Buena  Cove  he  showed  great  wisdom  for  his 
time  in  establishing  the  120-foot  width  of  Market  Street.  But  he  also  established 
the  primary  cause  of  San  Francisco^  unique  circulation  problem  today  when  he 
laid  out  a separate  system  of  streets  south  of  Market  Street,  disconnected  and 
unrelated  to  those  north  of  Market  Street.  There  are  28  streets  converging  on 
Market  Street  from  the  north  and  west  between  First  and  Tenth  Streets,  but  only 
eight  streets  to  carry  their  traffic  across  Market  to  the  south.  No  greater 
barrier  to  smooth  circulation  than  those  two  street  systems  was  ever  constructed. 

Of  the  2 9 existing  radial  transit  lines  which  link  the  outlying  districts 
of  the  City  with  Downtown,  all  but  four  either  enter  Market  Street  at  the  inner 
portion  of  their  route,  cross  Market  Street,  or  stop  at  the  Market  Street  barrier, 
requiring  a transfer  for  completion  of  a transit  journey  to  the  eastern  end  of 
Market  Street.  Of  the  lines  stopping  at  Market  Street  half  of  the  eight  routes 
formerly  entered  Market  Street,  but  total  volumes  of  vehicles  and  passengers  have 
increased  so  that  these  lines  can  no  longer  be  absorbed  into  the  traffic  stream. 

Traffic  attempting  to  cross  Market  Street  is  congested  and  delayed  by 
traffic  on  Market  Street,  and  the  saturation  of  traffic  on  Market  Street  is 
congested  and  delayed  by  traffic  attempting  to  cross  it.  Thus  Market  Street, 
the  great  wide  boulevard  of  downtown  San  Francisco,  is  also  its  great  obstacle 
to  a smooth  flowing  circulation  system. 

Market  Street  Subway  Is  of  Long  Standing 

The  key  importance  of  Market  Street  has  long  been  as  obvious  as  it  is 
today,  and  every  consideration  given  to  the  improvement  of  circulation,  and  par- 
ticularly toward  the  improvement  of  transit  over  the  past  fifty  years,  has  in- 
cluded major  recommendations  for  increasing  the  capacity  and  efficiency  of  Market 
Street  through  "vertical  widening"  by  means  of  a subway. 

Daniel  Burnham,  noted  city  planner  of  his  time,  in  1905  in  his  Report  on  a 
Plan  for  San  Francisco  foresaw  the  need  for  a system  of  rapid  transit  subways  as 
the  City  grew  and  developed.  "The  most  pressing  need  at  present  is  that  of 
Market  Street,"  he  wrote, 

Bion  Arnold,  transportation  engineer  who  designed  the  Twin  Peaks  Tunnel, 
in  1913  in  his  Report  on  the  Improvement  and  Development  of  the  Transportation 
Facilities  of  San  Francisco,  stated  that  "Provision  for  a Market  Street  subway 
should  be  incorporated  in  any  Twin  Peaks  tunnel  project— i,e, , the  alignment  and 
grade  of  the  tunnel  under  the  hill  should  be  such  as  to  emerge  directly  into  a 
suitable  subway  bore  under  Market  Street,  whether  the  latter  is  built  now  or  in 
the  future," 
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The  subtitle  of  City  Engineer  M,  M.  OiShaughnessy’ s report  in  1931  on 
Ranid  Transit  Plans  for  the  City  of  San  Francisco— .With  Special  Consideration 
tf>  a Subway  Under  Market  Street  indicates  the  growing  importance  of  the  Market 
Street  problem  by  that  time.  His  was  the  first  study  and  report  to  make  specific 
proposals  for  immediate  subway  construction  to  solve  the  Market  Street  problem 
by  separating  the  main  flow  of  transit  traffic  along  that  thoroughfare  from  other 
types  of  conflicting  traffic. 

A comprehensive  plan  of  rapid  transit  routes  was  proposed  of  which  the 
main  elements  were:  1)  a Market  Street  subway  from  the  Bay  Bridge  Tbrminal, 

through  the  Twin  Peaks  Tunnel,  and  down  Nineteenth  Avenue  to  the  county  line 
near  Juniper o Serra  and  Alemany  Boulevards,  with  initial  construction  proposed 
■under  Market  Street  from  First  Street  to  Gough  Street  $ 2)  a Mission  route  running 
under  Mission  and  Capp  Streets,  and  along  the  old  Southern  Pacific  right-of-way 
through  the  Bernal  Cut  to  a junction  with  the  Twin  Peaks  Tunnel  route  near  the 
county  line$  3)  a route  under  0*  Farrell  and  Geary  Streets  to  Park-Presidio 
Boulevards  and  1+)  a route  through  the  Sunset  Tunnel  to  a terminal  near  20th 
Avenue  and  Irving  Street,  Street  cars  were  proposed  for  operation  in  this  system. 

In  1936,  in  a report  to  the  Public  Utilities  Commission  rendered  by  its 
staff  and  Robert  Ridgway  and  Alfred  Brahdy,  Consulting  Engineers,  on  Rapid 
Transit  for  San  Francisco,  a gubway  system  for  initial  use  by  street  cars  was 
recommended  consisting  of:  ’ l)  a Market  Street  subway  from  the  Bay  Bridge 
Terminal  to  Church  Street  with  2)  a branch  off  Market  Street  under  South  Van  Ness 
Avenue  and  Mission  Street,  and  through  the  Bernal  Cut  to  Balboa  Parkj  and  3)  a 
line  under  Montgomery  and  Geary  Streets  to  Hamilton  Square,  A future  connection 
from  the  Bay  Bridge  Terminal  under  Rincon  Hill  to  the  Peninsula  trunk  line  at 
Third  and  Townsend  Streets  was  also  suggested. 

This  plan  was  put  before  the  voters  in  a general  obligation  bond  issue  of 
$[t9,290,000,  in  Nov§mber  of  1937.  The  bond  issue  was  defeated  by  a vote  of 
99,21+6  in  opposition  to  68, 83I+  in  favor.  The  defeat  was  ascribed  to  the  fact 
that  the  City1  s transit  was  then  split  between  the  system  of  the  Market  Street 
Railway  Company,  which  carried  two- thirds  of  the  total  transit  riders,  and  the 
sysrtem  of  the  Municipal  Railway,  which  carried  one- third  of  the  total  volume  of 
transit  passengers.  The  subway  plan  was  designed  to  serve  only  the  Municipal 
Railway^  system,  -benefiting-  directly  only  one- third  of  the  transit  riders*  .Cne 
of  the  arguments  against  the  plan  at  the  time  was  that  the  City  should  first 
acquire  the  Market  Street  Railway  System  and  combine  it  with  the  municipal 
system  before  embarking  on  a rapid  transit  program.  Acquisition  of  the  Market 
Street  Railway  was  accomplished  seven  years  later,  in  19I+U,  thus  clearing  the 
■way  for  development  of  a unified  system  of  transit  serving  all  districts  of 
the  City  equally. 

In  191+7  the  Joint  Army-Navy  Board  in  its  report  on  An  Additional  Crossing 
of  San  Francisco  Bay  recommended  development  of  a transbay  rapid  transit  system 
as  the  only  long-range  solution  to  the  transbay  transportation  problem,  and  it 
also  made  general  recommendations  for  a network  of  subways  in  San  Francisco 
including  a main  line  under  Market  Street. 

More  recent  studies  and  reports  are  discussed  in  detail  in  the  report 
of  the  engineering  consultants,  De  Leuw,  Cather  & Company,  -dated  April,  1990 
which  is  transmitted  as  Part  II  of  this  report* 
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It  is  worthy  of  attention  that  essentially  all  previous  recommendations 
agree  on  the  need  for  a rapid  transit  subway  under  Market  Street  as  the  major 
step  toward  alleviating  the  conditions  of  congostion  in  Downtown  San  Francisco. 
Furthermore,  there  is  remarkable  similarity  between  the  functional  aspects  of 
the  systems  as  recommended  for  the  outlying  areas  of  the  City. 

Of  all  the  previous  recommendations,  only  one  has  been  carried  to  the  test 
of  submission  to  the  electorate.  Thirteen  years  have  passed,  and  there  have  been 
many  changes  in  conditions:  population  has  increased  27  percent  in  San  Francisco 

and  as  much  as  200  percent  in  some  adjoining  counties;  technological  advances 
have  improved  greatly  the  speed,  comfort,  and  convenience  of  rapid  transit 
vehicles  and  the  esthetic  aspects  of  subway  structures;  the  entire  surface  trans- 
it system  of  San  Francisco  is  now  authorized  for  operation  under  one  management 
with  resultant  opportunities  for  integrating  the  system  into  a rapid  transit 
system  that  will  benefit  all  transit  riders. 
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XI » Criteria  of  a Good  Transit  Flan 


Review  and  analysis  of  the  existing  transit  system  and  development  of  a general 
plan  for  changes  in  the  system  to  include  provisions  for  rapid  transit,  have  been 
made  with  certain  basic  objectives,  principles  and  standards  as  a guide.  These 
criteria  are  described  in  this  Chapter. 

• Objectives  of  the  Subway  and  Transit  Plan 

The  subway  and  transit  plan  recommended  has  been  developed  to  facilitate  the 
attainment  to  the  greatest  degree  possible  of  the  objectives  set  forth  below. 

1.  To  provide  a comprehensive  system  of  transit  routes  covering 
every  inhabited  section  or  point  of  interest  in  SanFrencisco, 
located  and  designed  to  afford  maximum  convenience  and  service- 
ability and  to  link  all  parts  together  as  directly  and  conveniently 
as  possible. 

Data  on  origins  and  destinations  as  derived  from  the  comprehensive  Bay  Area 
Metropolitan  Traffic  Survey  of  1947  and  from  an  analysis  of  the  density  and  dis- 
tribution of  present  and  future  resident  population  and  working  population  have 
been  used  to  develop  routes  which  would  serve  best  the  greatest  number  of  present 
and  potential  riders, 

2.  To  provide  San  Francisco  with  complete  facilities  for  the 
expeditious,  convenient,  comfortable, and  safe  movement  of  persons 
by  public  transit  vehicles  between  each  neighborhood  of  the  City 
and  1)  the  Downtown  business  and  shopping  district,  2)  other  work- 
ing or  employment  areas  of  the  City,  3)  park  and  recreation  areas 
of  Citywide  importance,  and  4)  all  other  neighborhoods  of  the  City. 

Fulfillment  of  this  objective  would  make  the  transit  system  as  attractive 
for  trips  which  begin  and  end  outside  the  Downtown  district  of  the  City  as  for 
trips  to  and  from  that  focal  area. 

3.  To  ensure  that  the  transit  system  is  fully  coordinated  with 
the  trafficways  plan  for  freeways  and  major  thoroughfares,  with 
all  present  and  foreseeable  future  Bay  Area  transit  facilities 
serving  the  City,  and  with  other  major  elements  of  the  Master  Plan. 

4.  To  provide  for  the  use  of  various  types  of  transit  vehicles, 
each  where  most  suitable  and  effective,  so  that  the  service  as  a 
whole  will  compare  favorably  with  or  be  superior  to  travel  by 
private  automobile  in  relation  to  such  factors  as  convenience, 
comfort,  speed,  safety,  and  cost  to  the  rider,  particularly  in 
travel  to  and  from  the  Downtown  district. 

This  objective  offers  the  only  effective  solution  to  the  problem  of  con- 
gestion in  the  Downtown  district. 

5.  To  preserve  present  desirable  land  uses  and  to  further  and 
develop  desirable  future  land  uses  as  shown  in  the  Master  Plan. 
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Principles  Applied  to  the  Plan 


The  following  principles  have  been  derived  from  a study  of  how  to  attain 
these  objectives,  and  have  been  applied  in  developing  the  proposed  system  of 
rapid  transit. 


1.  The  transit  system  should  consist  of  three  principal  functional 
types  of  routes  organized  to  provide  the  shortest  possible  travel 
time  between  points  of  origin  and  destinations: 

(a)  trunk  line  radial  routes  originating  in  the  Downtown 
district  of  the  City  and  extending  to  the  outlying  working 
areas  and  to  business  centers  and  residential  neighborhoods 
in  the  community  areas. 

(b)  circumferential  crosstown  routes,  crossing  and  serving 
as  feeders  to  the  radial  routes,  and  connecting  outlying 
residential  and  business  districts  directly  with  each  other 
and  with  working  areas. 

(c)  shuttle  feeder  routes  connecting  outlying  neighborhood 
and  hilltop  areas  with  radial  routes. 

Plates  5 and  6 show  these  three  types  of  routes  on  the  existing  surface 
transit  system,  and  on  the  proposed  modifications  to  the  system  as  coordinated 
with  the  rapid  transit  lines. 

2.  Radial  and  crosstown  trolly  and  gas  bus  routes  should  make 
maximum  use  of  established  trafficways,  passing  between  or  skirting 
residential  communities  and  neighborhoods.  In  the  Downtown  district 
some  surface  streets  should  be  designated  for  primary  use  by  transit 
vehicles,  freeing  other  streets  for  automobile  and  other  types  of 
vehicular  traffic.  In  outlying  residential  neighborhoods  such 
transit  routes  may  utilize  local  neighborhood  streets  to  a limited 
extent  where  topographic  conditions  or  the  size  and  layout  of  the 
neighborhood  requires  such  use  for  adequate  coverage. 

3.  Where  passenger  volumes  and  length  of  trips  warrant,  radial 
routes  should  be  developed  as  rapid  transit  routes  providing  fast 
through  express  service  on  separate  rights-of-way;  freeway  or  ex- 
pressway roadways  for  buses,  and  subways,  center  divider  strips  on 
freeways,  or  other  special  rights-of-way  at  grade  for  rail  transit 
vehicles. 

The  recommended  rapid  transit  routes  comply  fully  with  this  principle. 

4.  Wherever  possible  transit  lines  should  be  routed  on  the  same 
trafficway  or  street  in  both  directions,  rather  than  on  one-way 
streets.  Specific  streets  should  be  established  and  identified 
as  transit  route  streets. 

Standards  of  the  Plan 


The  following  standards  have  been  applied  in  the  development  of  the 
recommended  transit  plan: 
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1,  Overall  travel  time  should  be  as  short  as  possible,  ^he 
measure  of  overall  travel  time  should  include  l)  vehicle  running 
time,  2)  time  required  for  walking  to  or  from  the  point  of  origin 
or  destination  to  the  point  of  boarding  or  alighting  from  the 
transit  vehicles,  and  3)  half  of  the  headway  between  vehicles  on 
the  route,  i,e,,  average  waiting  time, 

Plate  7j  shows  the  travel  times  required  during  peak  hours  on  the 
existing  transit  system,  A comparison  with  the  time  required  to  travel  by  auto- 
mobile reveals  that  transit  trips  today  require  approximately  twice  the  time 
required  for  a comparable  trip  by  automobile.  This  one  factor  alone  accounts 
for  much  of  the  diversion  from  the  use  of  transit  toward  the  use  of  automobiles 
in  the  daily  journey  to  work.  The  recommended  rapid  transit  plan  will  cut 
present  transit  travel  time  in  half,  as  shown  on  Plate  8, 

2,  Standards  of  service  should  provide  on  the  average  a seat  for 
each  passenger  during  off-peak  travel  periods  and  a limit  of 
standees  on  rubber-tired  vehicles  to  f>0  percent  of  the  number 

of  seated  passengers  per  vehicle  during  peak  travel  periods, 

San  Franciscans,  habituated  to  conditions  of  crowding,  push  into  transit 
vehicles  far  beyond  their  comfortable  capacity,  An  increased  number  of  transit 
vehicles  and  improvements  in  surface  traffic  conditions  so  that  schedules  may  be 
more  easily  maintained,  will  aid  in  the  achievement  of  this  standard.  The  con- 
struction of  a subway  under  Market  Street,  however,  will  afford  the  greatest  relief 
to  present  conditions  of  transit  congestion, 

3,  Transit  routes  generally  should  be  so  located  to  provide  service 
to  any  developed  part  of  the  City  within  one-quarter  mile  walking 
distance,  iQe,,  five-minute  walking  time.  The  average  spacing 
between  transit  lines  should  be  approximately  one-half  mile  except 
in  areas  of  high  population  density  or  where  special  topographic 
conditions  prevail,  where  closer  spacings  may  be  necessary. 

The  present  transit  system,  being  a composite  of  two  formerly  distinct 
and  separate  systems  - those  operated  by  the  Market  Street  Railway  and  by  the 
Municipal  Railway  - is  characterized  by  duplication  of  routes  in  older  areas  of 
the  City,  and  by  a degree  of  under-service  in  newer  areas  of  the  City,  The 
present  rehabilitation  program  of  the 'Municipal  Railway  offers  opportunities 
for  elimination  of  overlapping  routes,  and  consequent  better  service  on  remain- 
ing routes.  The  subway  and  rapid  transit  system  recommended  in  this  report 
further  enables  this  standard  of  transit  service  to  be  attained, 

li.  The  transit  system  should  provide  generally  for  a transit  trip 
from  any  part  of  the  City  to  any  other  without  inconvenient  multiple 
transfers. 

The  present  practice  of  shortening  radial  routes  by  a turn-back  at  Market 
Street  during  off-peak  hours,  requires  at  least  one  transfer  to  complete  a 
radial  trip  into  the  Downtown  area,  and  at  least  two  transfers  to  make  connections 
between  radial  lines  from  the  north  and  south  and  radial  lines  to  the  west.  The 
resulting  inconvenience  is  a deterrent  to  the  use  of  transit  during  off-peak 
hours  vrhich  the  proposed  rapid  transit  system  would  overcome. 
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5,  Sheltered  waiting  stations  should  be  provided  at  all  transfer 
points  and  at  all  other  major  loading  points. 

\V 

Plate  shows  a perspective  drawing  of  the  transfer  terminal  proposed  at 
St,  Francis  Circle.  All  stations  on  the  subway  routes  would  be  designed  to 
permit  easy  over-the-platform  transferring  from  feeder  bus  routes  to  the  rapid 
transit  trains  without  requiring  hazardous  crossings  of  streets  and  intersections. 

6*  Transit  vehicles  should' provide  optimum  passenger  comfort  through 
clean  appearance  and  design,  good  ventilation,  generous  windows,  •'.vide 
entrance  and  exit  doors,  minimum  noise,  and  smooth  acceleration  and 
deceleration. 

The  rapid  transit  vehicles  proposed  for  operation  on  the  subway  routes, 
described  in  Chapter  IIEand  on  page  19  of  the  engineering  consultants  report, 
fully  meet  these  standards. 
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Ill  Recommended  Subway  and  Rapid  Transit  Plan 


It  takes  almost  twice  as  long  in  travel  time  from  the  Downtown  district  to 
reach  outlying  residential  districts — such  as  the  Richmond,  Sunset,  West  of  Twin 
Peaks,  Mission,  or  Bayview — by  public  transit  than  it  does  by  automobile*  To 
counter  this  great  advantage  of  the  automobile,  one  of  the  primary  aims  in  the 
development  of  a public  transit  system  that  will  compare  favorably  in  terms  of 
convenience,  comfort,  and  cost,  with  travel  by  automobile  is  to  make  more  nearly 
equal  the  travel  times  by  the  two  types  of  facility. 

In  order  that  this  may  be  accomplished  in  San  Francisco  the  areas  more  than 
three  miles  from  Montgomery  and  Market  Streets — west  of  Presidio  Avenue  and  Eureka 
Valley  and  south  of  Amy  Street — must  be  brought  closer  to  the  Downtown  district 
by  means  of  rapid  and  express  transit  service.  A comparison  of  Plate  7,  showing 
existing  transit  travel  time  zones  from  Montgomery  and  Market  Streets  during  peak 
hours,  with  Plate  8,  showing  time  zones  that  would  result  with  the  development  of 
the  rapid  transit  system  here  proposed,  shows  that  the  usual  transit  trip  can  be 
cut  in  half  by  development  of  the  proposed  system. 

The  subway  system  proposed  shown  on  Plate  3>  consists  of  four  radial  trunk- 
line rail  subway  routes  to  serve  the  western  and  southwestern  sections  of  the  City, 
and  trunk-line  express  bus  routes  on  the  Bayshore  Freeway  to  serve  the  southeast 
section  of  the  City. 

The  routes  recommended  are: 

1.  Twin  Peaks  Route  - Market  Street . 

The  proposed  Market  Street  Subway  extends  from  the  Bay  Bridge  Terminal  at 
Mission  and  Fremont  Streets  via  a loop  running  under  Beale  Street,  Pine  Street, 
and  Sansome  Street  to  Market  Street,  and  thence  west  to  the  Twin  Peaks  Tunnel. 

The  subway  is  two-track  west  of  Sansome  Street,  the  eastbound  loop  track  running 
via  First  Street  to  the  Bay  Bridge  Terminal,  The  Twin  Peaks  Route  extends  west 
from  the  Market  Street  subway  through  the  Twin  Peaks  Tunnel  and  under  West  Portal 
Avenue,  the  existing  Municipal  Railway  right-of-way  through  Lakeside,  under 
Nineteenth  Avenue  and  Worcester  Street,  and  across  the  Stanley  Drive  Parkway  to  a 
terminal  at  the  Southern  Pacific  right-of-way  near  the  county  line.  The  total 
distance  of  this  route  is  8-1/2  miles  from  the  Bay  Bridge  Terminal  to  its  southerly 
terminal.  There  are  eight  stations  proposed  west  of  Van  Ness  Avenue.  The  total 
running  time  between  the  Bay  Bridge  Terminal  and  the  outer  terminal,  including 
stops,  is  estimated  at  28  minutes.  From  Montgomery  and  Market  Streets  to  St. 
Francis  Circle,  the  peak-hour  total  running  time  would  be  18  minutes.  Feeder 
and  crosstown  bus  routes  serving  hilltop,  lakeside,  and  oceanside  neighborhoods 
would  connect  with  this  rapid  transit  route  at  Church  Street,  Eureka  Valley, 

Forest  Hill,  West  Portal,  St,  Francis  Circle,  Stonestown,  and  Parkmerced. 

2.  Sunset  Route  - Market  Street . 

The  Sunset  Route  branches  off  the  Market  Street  subway  at  Duboce  Avenue  and 
extends  west  from  the  Sunset  Terminal  in  subway  to  Arguello  Boulevard  and  Lincoln 
Way,  and  then  along  the  south  side  of  Golden  Gate  Park — the  route  of  the  southern 
branch  of  the  Panhandle  Freeway — to  a terminal  at  Nineteenth  Avenue.  There  are 
four  stations  proposed  west  of  Van  Ness  Avenue.  The  total  running  time  between 
the  Bay  Bridge  Terminal  and  Nineteenth  Avenue  including  stops,  is  estimated  at 
19-1/2  minutes.  From  Montgomery  end  Market  Streets  to  Nineteenth  Avenue,  the  peak- 
hour  total  travel  time  would  be  16-1/2  minutes.  Feeder  and  crosstown  bus  routes 
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serving  the  slopes  of  Buena  Vista  and  Twin  Peaks,  Parnassus  Heights  and  Golden 
Gate  Heights,  and  the  entire  Sunset  district,  would  connect  with  this  rapid 
transit  route  at  Church  Street,  Cole  or  Stanyan  Street,  Ninth  Avenue,  and  Nine- 
teenth Avenue. 

3.  Mission  Route  - Market  Street. 

The  Mission  Route  branches  off  the  Market  Street  subway  at  Van  Ness  Avenue 
and  extends  south  under  South  Van  Ness  Avenue  and  thence  along  the  central  mall 
of' the  proposed  Mission  Freeway  to  a common  terminal  with  the  Twin  Peaks  route 
near  the  junction  of  Alemany  and  Junipero  Serra  Boulevards.  Permanent  vehicle 
storage  facilities  are  proposed  at  this  terminal  point.  Extension  along  the 
Southern  Pacific  right-of-way  and  City-owned  right-of-way  of  the  abandoned  San 
Mateo  Interurban  streetcar  line  as  far  as  San  Bruno  would  provide  trunk  line  serv- 
ice to  the  rapidly  developing  hills  and  valley  in  northern  San  Mateo  County,  south- 
vest  of  Lake  Merced  and  the  San  Bruno  Mountains.  There  are  seven  stations  proposed 
south  of  Van  Ness  Avenue  and  north  of  the  county  line.  The  total  running  time  be- 
tween the  Bay  Bridge  Terminal  and  the  outer  terminal  near  the  county  line,  includ- 
ing stops,  is  estimated  at  24  minutes.  From  Montgomery  and  Market  Streets  to  Army 
Street  the  peak  hour  total  travel  time  would  be  12  minutes;  to  Balboa  Park  and 
City  College  18-1/2  minutes.  Feeder  and  crosstown  bus  routes  would  connect  with 
this  rapid  transit  route  at  Sixteenth  Street,  Twenty-second  Street,  Bernal,  Glen 
Park,  Balboa  Park  (Ocean  Avenue),  and  Sagamore,  and  buses  serving  the  residential 
districts  in  northern  San  Mateo  County  would  connect  with  the  line  at  its  county 
line  terminal,  until  it  can  be  extended  southward  toward  San  Bruno. 

4.  Geary  - Park-Presidio  Route. 

The  Geary  route  is  proposed  as  a two-track  subway  extending  from  Montgomery 
Street  under  Geary  Street,  and  in  the  center  mall  of  Park-Presidio  Boulevard, 
developed  as  a freeway,  to  California  Street,  There  are  seven  stations  proposed 
west  of  Van  Ness  Avenue.  From  Montgomery  and  Market  Streets  to  Geary  and  Park- 
Presidio  Boulevards,  the  peak-hour  total  travel  time  would  be  14  minutes.  Feeder 
and  crosstown  bus  lines  serving  the  Richmond  District  and  the  Western  Addition 
would  connect  with  this  rapid  transit  route  at  all  stations. 

Serious  consideration  was  given  in  this  study  to  the  extension  of  the  Sunset 
Route  northward  across  Golden  Gate  Park  and  along  Park-Presidic  Boulevard  in  lieu 
of  the  Geary  route.  However,  the  damage  to  the  Park  that  would  be  required,  the 
greater  travel  time,  and  the  lesser  number  of  persons  north  of  the  Park  served  by 
this  line,  all  led  to  the  conclusion  that  the  Geary  Route  is  more  desirable  and 
economically  justifiable. 

Integration  With  a Bay  Area  Transit  System 

The  need  for  improved  transit  facilities  is  not  restricted  solely  to  San 
Francisco,  but  extends  throughout  the  Bay  Area.  Action  on  the  problem  from  an 
Areawide  approach  seems  likely  to  occur  in  the  not  very  distant  future.  The  Army- 
Navy  Board,  in  its  report  on  An  Additional  Crossing  of  San  Francisco  Bay  gave 
impetus  to  development  of  a regional  transit  plan,  legislation  authorizing  creation 
of  a Bay  Area  Transit  District  was  passed  in  1949*  a citizens'  advisory  committee 
presently  is  actively  considering  the  areawide  needs,  at  least  one  privately  owned 
company  serving  suburban  areas  has  indicated  a desire  to  abandon  its  operations 
entirely,  East  Bay  cities  are  considering  a joint  attack  on  their  problem,  and 
interest  is  generally  stirring  throughout  the  Bay  Area  toward  development  of  a 
fully  integrated  system  of  transit  serving  the  entire  Bay  Area. 
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The  rapid  transit  plan  proposed  for  San  Francisco  has  been  developed  to  fit 
into  an  Areawide  system  of  transit.  In  the  recommended  plan  the  Bay  Bridge 
Terminal  is  a focal  connecting  point  between  the  system  serving  San  Francisco  and 
the  systems  serving  Transbay  and  Peninsula  Communities,  The  Bay  Bridge  Terminal 
presently  serves  the  San  Francis co-Oakland-  Bay  Bridge  transit  routes,  and  the 
Market  Street  subway  is  designed  to  afford  an  easy  transfer  from  one  system  to 
the  other,  (See  page  12  of  the  report  of  the  engineering  consultants  regarding 
the  difficulties  of  a direct  rail  connection  between  the  Bay  Bridge  tracks  and  the 
Market  Street  subway.)  Future  extension  of  the  main  Peninsula  route,  when  present 
equipment  is  modified,  from  Third  and  Townsend  Streets  under  Rincon  Kill  to  a 
subway  terminal  at  the  Bay  Bridge  Terminal  would  provide  for  interchange  between 
Peninsula  and  San  Francisco  and  Peninsula  and  Transbay  facilities, 

Marin  County  could  be  integrated  into  the  local  system  by  a terminal  at 
Park-Presidio  Boulevard  tieing  in  with  the  Geary  route  in  lieu  of  a downtown  bus 
terminal.  The  Golden  Gate  Bridge  was  designed  to  accommodate  monorail  facilities 
although  monorail  is  as  yet  untried  and  unproven  as  a media  of  rapid  transit. 
Although  there  may  be  advantages  in  favor  of  monorail  in  suburban  areas,  overhead 
monorail  systems  would  be  physically  and  esthetically  undesirable  on  the  crowded 
and  congested  streets  of  downtown  San  Francisco.  Connection  with  the  Geary  subway 
route,  should  a Marin  monorail  system  be  developed  in  the  future,  would  overcome 
this  disadvantage. 

The  Geary  route  could  also  be  tied  in  to  the  Bay  Area  system  by  terminating 
at  the  Bay  Bridge  Terminal.  However,  so  far  as  San  Francisco  users  of  the  route 
are  affected,  a terminal  in  Montgomery  Street  would  be  more  advantageous.  A 
transfer  station  to  the  Market  Street  subway  at  Kearny  Street  would  afford  ready 
access  to  the  Bay  Bridge  Terminal,  and  it  is  this  less  costly  facility  for  which 
cost  estimates  have  been  provided  by  the  engineering  consultants. 

The  Downtown  Subway 

Downtown  San  Francisco  is  a concentrated  terminal  area.  It  is  there,  be- 
tween Van  Ness  Avenue  and  The  Embarcadero,  particularly  along  Market  Street  and 
the  adjacent  streets  on  thv,  north,  that  a large  majority  of  all  transit  riders 
either  begin  or  end  their  trips.  Therefore  no  stations  in  the  Downtown  district 
could  be  bypassed.  The  proposed  rapid  transit  system  will  provide  express  serv- 
ice to  the  downtown  district,  but  within  the  downtown  area  stops  should  be  made 
at  each  station. 

There  are  seven  stations  on  the  Market  Street  route  between  the  Bay  Bridge 
Terminal  and  Van  Ness  Avenue,  a distance  of  two  miles,  some  proposed  at  intervals 
as  close  as  900  feet  in  order  to  disperse  adequately  the  concentrated  volumes  of 
passengers  with  destinations  in  the  area.  Nonetheless,  the  subway  under  Market 
Street  would  afford  more  than  a one  hundred  percent  saving  of  time  east  of  Van 
Ness  Avenue,  where  the  bulk  of  the  congestion  and  delay  now  occurs.  In  contrast 
with  scheduled  peak  hour  streetcar  running  times  of  17-1/2  minutes  between  the 
Bay  Bridge  Terminal  and  Van  Ness  Avenue,  and  actual  running  times  as  high  as  30 
minutes,  the  rapid  transit  cars  in  the  subway  would  make  the  trip  during  peak 
hours  in  9 minutes,  including  stopping  time  at  the  stations.  From  Montgomery 
Street  to  Van  Ness  Avenue  the  running  time  would  be  6 minutes,  including  stopping 
time. 


In  addition  to  breaking  the  Market  Street  bottleneck  for  the  240,000  pas- 
sengers estimated  to  use  the  subway  system  daily  by  1970,  it  is  estimated  that  the 
Market  and  Geary  subways  will  remove  from  the  surface  of  Market  Street  one-half 
of  the  passenger  load  which  would  be  forced  to  use  that  street  if  no  subway  were 
provided. 
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Station  Design 


The  engineering  consultants  have  recommended  the  construction  of  side  plat- 
form stations  rather  than  mezzanine  stations  along  Market  Street  (see  page  16  of 
their  report).  There  are  advantages  and  disadvantages  for  either  type  of  station. 
Mezzanine  stations,  with  a floor  between  the  track  level  and  the  street  level, 
provide  greater  flexibility  for  pedestrian  movement,  enabling  passengers  to  enter 
the  stations  from  either  side  of  the  street  and  reach  either  track.  Mezzanine 
stations  are  also  advantageously  adapted  to  irregular  street  patterns,  as  entrances 
can'  be  provided  from  any  point.  In  addition,  adjoining  buildings  may  be  connected 
directly  with  the  stations. 

On  the  other  hand,  mezzanine  stations  require  an  additional  depth  of  ten 
feet,  adding  to  the  length  of  the  descent  or  climb  from  or  to  the  sidewalk  level. 
Cost  estimates  for  the  provision  of  mezzanine  stations  between  Van  Ness  Avenue  and 
the  Bridge  Terminal  would  add  $3*300,000  to  the  total  cost  of  the  subway.  Construc- 
tion of  mezzanines  at  the  Fourth,  Third,  and  Second  Street  stations,  where  the 
greatest  movement  of  passengers  occurs,  add  $1,600,000  to  the  total  cost.  After 
considerable  deliberation  and  evaluation  of  the  relative  advantages  and  disadvan- 
tages, it  is  recommended  that  mezzanine-type  stations  be  constructed  at  Fourth, 

Third  and  Second  Streets, 

Equipment 

It  is  recommended  that  the  rapid  transit  subway  route  be  operated  with  cars 
specially  designed  for  rapid  transit  operation.  Generally  similar  to  PCC  street 
cars  in  appearance,  weight,  acceleration,  and  speed,  the  cars  are  48  feet  in 
length,  10  feet  in  width,  provide  seats  for  50  passengers,  and  operate  in  multiple 
units  of  two,  four,  and  six  car  trains.  Each  has  three  doors  for  loading  and  un- 
loading, thus  expediting  the  movement  of  passengers  at  heavy-volume  downtown  sta- 
tions, Both  in  comfort  and  attractiveness,  this  car  surpasses  all  existing  types. 

The  Surface  Plan 


Plate  6 shows  a suggested  plan  for  surface  transit  routes  to  serve  and  sup- 
plement the  rapid  transit  subway  system  recommended.  This  surface  plan  is  not 
intended  to  be  considered,  nor  is  it  submitted  as,  a precise  plan.  However,  it 
was  used  as  a basis  for  estimates  of  passengers  boarding  the  subway  lines  at  each 
station  and  is  shown  only  to  illustrate  how  the  surface  transit  system  can  be 
integrated  into  the  subway  system  in  accord  with  the  principles  and  standards  set 
forth  in  Chapter  III,  Specific  routes  and  details  of  the  plan  will  be  developed 
and  determined  by  the  staff  of  the  Public* Utilities  Commission  and  Col,  Marmion  D. 
Mils,  consultant  to  the  Public  Utilities  Commission,  as  the  present  rehabilitation 
program  for  the  transit  system  is  carried  out. 

It  will  be  noted,  however,  how  the  surface  system  can  be  clearly  divided  into 
subway  feeder  lines,  crosstown  lines,  and  surface  radial  lines  serving  primarily 
the  areas  less  than  three  miles  from  Montgomery  and  Market  Streets.  Together  with 
the  subway  line  proposed  and  express  bus  operation  on  the  Bayshore  Freeway,  this 
transit  system  would  make  possible  the  travel  times  shown  on  Plate  8 as  well  as 
greatly  simplifying  and  improving  crosstown  transit  facilities. 

In  order  to  make  possible  this  improved  surface  system,  additional  funds  for 
completion  of  the  rehabilitation  of  the  present  system  are  required.  Replacement 
of  remaining  street  car  lines  operating  on  the  surface  by  trolley  or  gas  buses, 
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whichever  is  most  appropriate,  and  purchase  of  additional  equipment  to  improve 
service  standards,  is  recommended  as  an  essential  part  of  the  next  step  in  the 
transit  improvement  program.  Total  cost  for  this  requirement  will  be  estimated 
by  the  staff  of  the  Public  Utilities  Commission. 

The  People  Served 

Plate  9 shows  the  growth  of  population  between  1920  and  1947  throughout  San 
Francisco,  and  the  estimates  made  by  the  Department  of  City  Planning  of  additional 
growth  up  to  a total  of  875*000  in  1970.  It  can  be  seen  clearly  that  heaviest  re- 
sidential growth  will  occur  in  the  southwestern  section  of  the  city.  Nearly  all 
parts  of  the  City  will  experience  some  population  growth,  but  the  outlying  sections 
obviously  will  increase  the  most.  Some  few  sections  are  likely  to  lose  residential 
population  through  redevelopment  for  industrial  and  commercial  purposes.  All  of 
these  probable  changes  have  been  considered  in  developing  the  recommended  rapid 
transit  plan, 

Plate  4 shows  the  estimated  daily  volume  of  passengers  using  the  subway 
routes  based  on  1950  and  1970  population  estimates. 

The  Cost 


Total  estimated  cost,  exclusive  of  rapid  transit  cars,  for  the  Twin  Peaks, 
Sunset,  and  Mission  routes,  all  using  the  Market  Street  subway,  is  $87,000,000. 

The  Geary  subway,  recommended  for  last  priority  construction,  is  estimated  to  cost 
$47,000,000,  making  a grand  total  of  $134,000,000  for  the  complete  rapid  transit 
system. 

In  order  that  the  construction  program  may  be  carried  out  within  the  limits 
of  the  City's  financial  structure,  it' is  recommended  that  the' system' be  built  in 
stages,' the  first  stage  to  include  1)  * the  ‘.Market  Street . subway  as  far  west*  as 
Gough  Street, .-and- the  Twin  Beaks  route  far  wpst  as: -St v "-Francis  Circle,  and  •. 
the  Sunset  route  as  far  west  as  Nineteenth  Avenue. 

Costs  for  this  recommended  first-stage  construction  program,  estimated  by 
the  consulting  engineers,  consist  of  the  items  and  amounts  listed  below: 

Twin  Peaks  Route  - Market  Street 

1.  The  subway  construction  from  the  Bay  Bridge  Terminal 

to  the  incline  to  the  surface  of  Market  Street  at 
Gough  Street  is  estimated  to  cost $18,400,000 

2.  Maintenance  and  restoration  of  underground 

utilities  is  estimated  to  cost 3,500,000 

3.  Additional  cost  for  the  three  mezzanine- 

type  stations  recommended  is. 1,600,000 

Thus  the  total  cost  of  basic  subway  con- 
struction on  Market  Street  is... $23,500,000 

4.  Land  and  buildings  on  the  site  of  the  proposed 
Division  Terminal  (described  on  page  19  of  the 
consultants'  report)  are  estimated  to  cost. . $3,450,000 

5.  Structures  and  fixed  equioment  for  the 

Division  Terminal  are  estimated  to  cost 3,350,000 

The  total  outlay  for  the  Division  Terminal  is  thus,., $ 6,800,000 
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However,  since  the  area  above  the  ground  level  will  not 
be  required  for  transit  use,  the  air  rights  can  be  resold 
and  the  acquisition  costs  thus  can  be  partially  or  entirely- 
recouped, 

6.  Lowering  the  track  in  the  westerly  portion  of  the  Twin 
Peaks  Tunnel,  construction  of  a subway  under  West 
Portal  Avenue  and  a terminal  at  St,  Francis  Circle 

is  estimated  to  cost, $5* 600,000 

7.  Maintenance  and  restoration  of  underground 
utilities  along  this  section  is  estimated  to 

cost 200,000- 

Thus  the  total  cost  of  the  westerly  section  of 

the  Twin  Peaks  route  is $5*800,000 

8.  Fixed  subway  equipment  including  track,  signal, 

D.C,  power  and  distribution,  supervisory  con- 
trol, A.C,  distribution,  emergency  alarm,  com- 
munication, ventilating,  and  station  equipment 

for  the  entire  route  is  estimated  to  cost.,..  5*800,000 

9.  Sixty  rapid  transit  cars  required  for  the 

Twin  Peaks  route  are  estimated  to  cost 2, 700 ,000 


The  total  cost  of  initial  construction  of  the 

Twin  Peaks  route  is  thus  estimated  to  be... 44*600,000 

From  this  figure,  however,  may  be  deducted  the 
sale  value  of  the  Division  Terminal  air  rights, 

which  would  be  approximately -3,000,000 

The  net  cost  of  the  Twin  Peaks  route  would  thus  be. $41,600,000 

Sunset  Route 


Estimates  for  the  first-stage  construction  of  this  route  were  made  by  the 
consulting  engineers  in  their  report  for  two  alternative  western  terminals — one 
at  the  present  westerly  portal  of  the  Sunset  Tunnel  at  Cole  Street,  and  one  re- 
quiring an  extension  of  the  route  west  to  Stanyan  Street.  However,  at  a meeting 
on  April  5 attended  by  Mansion  D.  Mills,  Consultant  to  the  Public  Utilities 
Commission,  William  Scott,  General  Manager  of  the  Municipal  Railway,  A.  0.  Olson, 
Chief  Engineer,  Utilities  Engineering  3ureau,  L.  M.  Perrin,  Senior  Engineer, 
Utilities  Engineering  Bureau,  Charles  E.  De  Leuw,  Consulting  Engineer  on  the 
rapid  transit  plan,  and  Paul  Oppermann,  Director  of  Planning,  it  was  agreed  that 
the  Sunset  route  should  be  carried  to  its  ultimate  westerly  terminal  at  Nineteenth 
Avenue  in  the  first  stage  of  construction  as  the  benefits  of  this  extension  would 
more  than  offset  the  additional  cost  required.  This  route  therefore  is  recom- 
mended for  construction  as  far  west  as  Nineteenth  Avenue  in  the  first  stage. 

Cost  estimates  for  this  route  have  been  submitted  by  the  consulting  engineers 
for  a modified  plan  based  on  continued  surface  operation  on  Duboce  Avenue  in  the 
first  stage, and  a Stanyan  Street  terminal  requiring  less  property  acquisition. 

The  estimates  are  based  on  subway  construction  west  to  Arguello  Boulevard  and 
Lincoln  Way,  and  a limited-access  right-of-way  on  grade  along  the  southern  border 
of  Golden  Gate  Park  to  Nineteenth  Avenue. 
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1,  The  estimated  cost  for  the  subway  section  and 

§rade-separated  surface  section  west  of  Stanyan 
treet  and  for  additional  stations  is $14*  500,000 


2.  Fixed  equipment  is  estimated  to  cost, 


350,000 


3.  The  original  estimate  of  the  Sunset  project 
west  to  Stanyan  Street  (see  page  23  of  the 
engineering  consultants1  report)  less  land 
costs  of  $220,000  originally  included  for  a 
more  extensive  transfer  terminal  than  re- 
quired under  the  modified  plan,  is,*,. 2,300,000 


h. 


The  cost  of  30  rapid  transit  cars  required 

for  this  route  is. 1.350.000 


The  total  cost  for  initial  construction  of 
the  Sunset  Route  to  Nineteenth  Avenue  is 

thus  estimated  to  be,,, $8, 500,000 

Total  Cost  of  Recommended  First-Stage  Rapid  Transit  Construction?  $50,100.000 


The  total  net  cost  of  the  rapid  transit  and  subway  system  recommended  for 
the  first  stage  of  construction  is  thus  $50,100,000. 


It  is  further  recommended  that  sufficient  funds  be  authorized  to  complete 
the  rehabilitation  of  the  surface  transit  system  and  make  available  a complete 
fleet  of  modern,  efficient,  postwar  transit  vehicles.  This  cost  will  be  esti- 
mated in  detail  by  the  engineers  of  the  Public  Utilities  Commission. 


The  financial  aspects  of  the  recommended  first-stage  construction  program 
are  now  under  s tudy  by  the  Controller  as  to  their  application  to  the  bonded  debt 
structure  of  the  city  and  County, 

Previous  Expenditures  for  Other  Utilities  and  Public  Facilities 


San  Francisco  in  the  past  has  not  been  niggardly  in  its  expenditures  for 
certain  other  types  of  public  utilities  and  facilities.  Situated  in  a State 
where  water  is  of  life-or-death  importance,  San  Francisco  has  not  been  con- 
fronted, nor  will  it  be  faced,  with  the  problem  of  water  shortage.  San  Francis- 
co displayed  foresight  in  the  development  of  water  acquisition,  storage,  and 
distribution  facilities  and  has  authorized  nearly  $173,000,000  in  bonds  for  the 
development  of  the  Hetch  Hetchy  system  and  the  local  water  distribution  system. 

San  Franciscans  have  authorized  the  issuance  of  $35,000,000  in  bonds  for 
sewer  construction  and  improvements.  The  issuance  of  $75,000,000  in  bonds  for 
development  of  school  facilities  has  been  authorized.  San  Franciscans  have 
authorized  the  issuance  of  $33,000,000  in  bonds  for  development  of  its  airport, 
a transportation  facility  directly  bonefitting  relatively  few  San  Franciscans. 

Compared  With  these  past  expenditures,  it  does  not  seem  disproportionate 
to  pay  $50,100,000  for  a transportation  improvement  that  will  have  lasting 
value  and  that  will  benefit  directly  every  property  owner  and  every  resident 
in  San  FranGisco, 

Ik. 
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STREET  CARS,  BUSES,  TRUCKS,  AUTOMOBfLES,  AND  PEDESTRIANS  ALL  COMPETE 
FOR  THE  SAME  SPACE  ON  THE  SURFACE 

Looking  east  on  Market  Street,  between  Mason,  Fifth,  and  Powell  Streets 


SAN  FRANCISCO  HAS  HAD  A SUBWAY  LINK  FOR  OVER  THIRTY  YEARS 
West  Portal,  Twin  Peaks  Tunnel 
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April  5 1950 


City  Planning  Commission 

100  Larkin  Street 

San  Francisco  2,  California 

Gentlemen: 

On  February  9,  1950  you  requested  us  to  furnish  such  technical 
services  to  your  staff  as  might  be  required  to  permit  you  to  complete 
a rapid  transit  plan  for  San  Francisco,  The  assignment  covered  not 
only  aid  in  the  preparation  of  the  long-range  plan  which  will  ultimately 
be  required,  but  also  a more  detailed  engineering  study  of  an  initial 
development  which  might  be  financed  through  an  issue  of  general 
obligation  bonds  to  be  submitted  to  the  voters  at  an  election  to  be  held 
late  this  year. 

All  previous  proposals  for  transit  development  in  San  Francisco 
were  to  be  subjected  to  detailed  review  and  analysis  together  with 
all  comments,  criticisms  and  suggestions  which  had  been  submitted 
by  operating  and  technical  staffs  of  the  Public  Utilities  Commission 
and  other  city  departments,  as  well  as  the  numerous  quasi-public 
and  civic  bodies  which  have  studied  this  subject. 


PREVIOUS  PROPOSALS 


While  a number  of  reports  and  studies  of  transportation  develop- 
ments in  San  Francisco  have  been  made  during  the  period  1910  to  1935 
it  seemed  desirable  to  limit  the  present  study  to  those  proposals  which 
have  been  completed  during  the  past  fifteen  years  which  are  as  follows 
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RAPID  TRANSIT  FOR  SAN  FRANCISCO 
A Report  by  the  PubLic  Utilities 
Commission,  San  Francisco--l 936. 

ARMY  AND  NAVY  BOARD  REPORT  ON  A 
SECOND  BAY  CROSSING  AND  RELATED 
MATTERS- -1944. 

PROPOSED  SAN  FRANCISCO  RAPID  TRANSIT 
By  R.  S.  Chew  — 1946.  (Revised  in  1948) 

TRANSPORTATION  PLAN  FOR  SAN  FRANCISCO 
LadisLas  Segoe  & Associates  and  DeLeuw, 
Cather  & Company- -November  1948. 

LONG-RANGE  RAPID  TRANSIT  PROGRAM  FOR 
SAN  FRANCISCO.  By  ColoneL  S.  H.  Bingham- - 
February  1949. 


The  similarity  in  the  principal  features  of  these  various  proposals 
prepared  by  agencies  and  individuals  with  varying  approaches  is  re- 
markable. All  plans  included  a rapid  transit  subway  on  Market  Street 
extending  through  the  Twin  Peaks  Tunnel  to  serve  the  southwest  sec- 
tion of  the  city.  There  were  variations  only  in  the  exact  patterns  of 
the  subway  proposed  downtown  and  beyond  the  west  portal  of  the  tunnel. 

All  plans  included  a provision  for  rapid  transit  extending  south 
along  the  general  line  of  Mission  Street  and  then  southwest  to  and 
along  the  existing  right-of-way  owned  by  the  Southern  Pacific  Company. 
Here  again  there  were  variations  in  respect  to  the  downtown  routing 
and  termini,  as  we  Li  as  the  exact  type  of  construction  to±>e  followed 
in  providing  for  rapid  transit  rail  operation. 

Similarly,-  there  has  been  common  agreement  on  a rapid  transit 
operation  extending* generally  aLong  the  line  of  Geary  Street  from  the 
downtown  area  to  serve  the  Richmond  district.  Two  of  the  pLans  pro- 
vided for  rapid  transit  service  by  bus,  the  remainder  caLLed  for  rapid 
transit  subway  construction,  and  again  there  were  variations  in  the 
termini  and  routing  recommended  in  the  Richmond  area  and  in  the 
downtown  district. 

Other  rapid  transit  or  speciaL  services  were  recommended  in 
various  reports.  There  was  no  unanimity  of  thought  in  respect  to 
the  ultimate  operation  through  the  Sunset  Tunnel,  the  rapid  transit 


-3- 


service  to  be  furnished  by  the  operation  of  express  buses  on  projected 
expressways;  the  connections  to  the  Bay  Bridge  terminal  tracks;  the 
type  of  car  equipment  and  other  speciaL  problems.  Discussion  of  the 
several  routes  proposed  in  various  reports  follows. 

Market  Street  Subway 

In  all  of  the  rapid  transit  proposals  submitted  during  the  past 
fifteen  years,  emphasis  has  been  given  to  the  great  need  for  rapid 
transit  along  Market  Street  from  a downtown  terminal  to  a terminal 
at  or  beyond  the  west  portal  of  the  Twin  Peaks  Tunnel.  The  only 
variations  in  the  proposals  relate  to  the  type  of  equipment  to  be 
operated  and  to  the  exact  character  of  termini. 

In  the  1936  report  street  car  operation  was  recommended,  with 
subway  construction  extending  from  Church  Street  to  Fremont  Street, 
with  a stub  terminal  on  Fremont  Street  under  the  Bay  Bridge  terminal. 

The  Army-Navy  Board  report  recommended  train  operation  from 
a terminal  to  the  southwest  of  the  west  portal  to  connections  with  a 
large  downtown  loop  at  Main  Street. 

The  Chew  plan  provided  for  subway  operation  from  the  west 
portal  to  a connection  with  the  Bay  Bridge  tracks  by  means  of  an 
elevated  railroad  and  a subway  extending  along  Grant  and  Columbus 
Avenues,  under  Telegraph  Hill,  and  back  on  Sansome  Street. 

The  1948  plan  provided  for  train  operation  from  a terminal  in 
the  Lake  Merced  area  to  a downtown  loop  with  physical  transfer 
facilities  at  the  Bay  Bridge  terminal. 

The  1949  plan  similarly  provided  service  between  the  same 
terminal  on  the  southwest  but  with  a terminal  on  Montgomery  Street 
to  the  north  of  Market  Street  and  provision  for  a future  extension  out 
Columbus  Avenue. 

It  is  evident  that  all  the  engineers  who  have  studied  the  problem 
recognize  the  desirability  of  providing  convenient  delivery  to  points 
in  the  downtown  area  and  also  distribution  for  those  passengers  from 
the  East  Bay  area  who  start  the  San  Francisco  portion  of  their  journey 
at  the  Bay  Bridge  terminal.  There  is  also  agreement  on  the  prac- 
ticability of  constructing  a subway  along  Market  Street  in  such  a way 
as  to  provide  a continuous  trunkline  route  from  downtown  San  Francisco 
to  or  beyond  the  west  portal  of  the  Twin  Peaks  Tunnel.  It  may  be 
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concluded;  therefore,  that  any  Long  range  plan  for  rapid  transit  in 
San  Francisco  must  include  provision  for  a Market  Street  subway 
extending  from  a connection  to  the  Bay  Bridge  terminal  to  the 
rapidly  developing  Lake  Merced  area..  This  project  will  be'  recom- 
mended for  initial  development,  as  will  be  described  in  detail  sub- 
sequently. 

Mission  Route 


The  need  for  rapid  transit  service  to  the  southwest  has  been 
recognized  in  aLL  of  the  reports.  Most  of  them  provide  for  a con- 
nection into  Market  Street  in  the  vicinity  of  Van  Ness  Avenue  and 
the  use  of  the  Market  Street  subway  for  the  downtown  terminal  of 
the  route,  ALL  of  them  provide  for  the  use  of  the  right-of-way  owned 
by  the  Southern  Pacific  Company  to  the  BernaL  Cut  either  to  inter- 
mediate points  or  to  termini  at  or  beyond  the  south  city  Limits, 

The  1936  pLan  provided  for  a subway  on  Mission  Street  utiliz- 
ing the  Market  Street  subway  for  a downtown  terminal..  The  Army- 
Navy  Board  report  provided  for  a subway  on  Mission  Street  but  with 
a downtown  terminal  in  a separate  subway  along  Harrison  Street, 

In  the  Chew  plan  the  subway  was  extended  aLong  Dolores  Street  to 
Market  Street, 

In  the  1948  plan,  the  subway  was  Located  along  Van  Ness  Avenue 
extended  for  a short  distance,  connecting  to  and  extending  along  the 
center  mall  of  the  freeway  proposed  for  the  Mission  route  to  a 
terminaL  near  the  south  city  Limits,  The  1949  plan  follows  almost  an 
identical  route  except  for  the  proposal  to  build  a subway  on  Mission 
Street  as  compared  with  the  utilization  of  the  proposed  Mission  free- 
way, It  develops  therefore  that  there  has  be6n  fuLL  agreement  on  the 
construction  of  a rapid  transit  rail  Line  along  the  Mission  route  and 
almost  full  agreement  on  the  utilization  of  Market  Street  for  the  down- 
town terminaL, 

Geary  Route 


WhiLe  the  authors  of  the  several  plans  studied  have  agreed  on  the 
need  for  rapid  transit  extending  straight  west  from  the  downtown  dis- 
trict to  serve  the  Richmond  area,  there  has  been  considerable  diver- 
gence of  opinioh-as  to.  the  -exact  method  of  accomplishing  same..  The 
1936  pLan  provided  for  a subway  on  Geary  Street  with- street  car  opera- 
tion through  a two-track  stibway  to  be  built  on  Geary  Street  from 
Steiner  to  Montgomery  Street,  and  on  Montgomery  Street  to  Columbus 


. 


-5- 


Avenue,  The  Army-Navy  Board  provided  for  a subway  extending 
straight  west  from  a connection  with  a downtown  subway  network 
on  the  general  Line  of  Geary  Street  to  a point  near  Park  Presidio 
Boulevard,  The  Chew  plan  suggested  express  bus  service  along 
the  general  Line  of  Geary  Street  and  California  Street  to  Lincoln 
Park  on  the  west.  The  1948  plan  provided  express  bus  service 
along  Geary  Street  to  a point  near  Van  Ness  Avenue  and  thence 
through  a terminaL  subway  aLong  Post  Street.  The  1949  pLan'pro- 
vided  for  a subway  in  Geary  Street  and  O'Farrell  Street  to  a 
downtown  terminaL  at  Market  Street, 

There  are  opportunities  for  immediate  improvement  of  the 
service  to  the  Richmond  district  through  the  operation  of  express 
buses,  and  plans  for  redeve Lopment  of  the  intermediate  area  in- 
clude provision  for  development  of  Geary  Street  as  a wide  boulevard 
which  would  further  improve  the  express  bus  service  to  the  Richmond 
district.  Ultimately  a rapid  transit  subway  to  serve  this  important 
section  of  San  Francisco  will  be  required  to  avoid  undue  concentra- 
tion of  pubLic  transit  vehicLes  on  the  intensively  used  streets  in  the 
downtown  area.  Consideration  should  be  given  to  its  construction 
at  the  time  the  Geary  Street  widening  is  carried  out  so  as  to  provide 
for  such  economies  as  may  be  realized  through  the  coordinated 
pLanning  of  the  trafficway  and  transit  projects.  The  possibilities 
for  immediate  improvement  of  the  service  through  express  bus 
operation  coupLed  with  the  greater  need  for  rapid  transit  service 
to  the  more  remote  sections  of  the  city  on  the  south  and  southwest 
would  indicate  the  advisabiLity  of  postponing  Geary  Street  subway 
construction  untiL  some  future  date.  Provision  should  be  made, 
however,  in  the  Market  Street  construction  for  an  efficient  transfer 
terminaL  in  the  vicinity  of  Kearny  and  Market  Streets  and  to  provide 
room  for  the  short  Length  of  two-track  subway  on  the  northerly  side 
of  Market  Street  between  Kearny  and  Montgomery  Streets  so  as  to 
provide  for  ultimate  construction  of  a terminal  for  the  Geary  Street 
subway  on  Montgomery  Street, 

Sunset  Tunnel 

The  1936  plan  provided  for  the  continued  operation  of  street  cars 
through  the  Sunset  Tunnel,  The  Army-Navy  Board  report  included  a 
subway  extending  from  a terminaL  in  the  vicinity  of  Ninth  Avenue  and 
Judah  Street  to  and  through  the  Sunset  Tunnel  and  along  Duboce 
Avenue  13th  Street,  Brannan  Street,  The  Embarcadero  and  Main 
Street,  to  a connection  with  the  Market  Street  subway.  The  Chew 
plan  similarly  provided  for  rapid  transit  service  through  the  Sunset 
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TunneL  and  along  Duboce  Avenue , to  and  through  the  Market  Street 
subway;  also  an  extension  through  Golden  Gate  Park  to  the  vicinity 
of  Fulton  Street  and  Arguello  Boulevard. 

In  the  1948  report,  continuation  of  local  service  was  recom- 
mended through  the  Sunset  Tunnel  utilizing  however,  trolley 
buses  instead  of  trolley  cars.  The  1949  report  included  no  specific 
suggestion  for  the  use  of  the  Sunset  Tunnel, 

Other  Routes 

With  the  exception  of  the  Army-Navy  Board  report  no  other 
proposal  has  been  made  for  more  extensive  subway  construction  in 
San  Francisco.  That  report,  however  included,  in  addition  to  the 
routes  mentioned  above,  extensive  subway  construction  to  provide 
for  circulation  in  and  around  the  central  business  district,  with 
particular  reference  to  a new  terminal  to  be  located  at  Army  and 
3rd  Streets  to  provide  convenient  rapid  transit  facilities  in  connec- 
tion with  the  construction  of  the  Second  Bay  Crossing  at  the  Army 
Street  location.  While  the  routes  rec  ommended  by  the  Board  would 
provide  admirable  facilities  for  the  rapid  movement  of  passengers 
in  this  entire  area  extending  from  Army  and  3rd  Streets  on  the 
southeast  to  Van  Ness  Avenue  and  Bay  Street  on  the  northwest 
analyses  of  traffic  which  would  be  served  by  such  subways  indicate 
that  there  would  be  no  economic  justification  for  their  construction. 

Additional  express  bus  operation  was  recommended  in  the  1948 
transportation  plan  and  report  utilizing  the  facilities  of  the  freeways 
included  in  the  comprehensive  freeway  plan  also  developed  in  that 
report.  Express  bus  operation  serving  the  southeasterly  section  of 
the  city  was  proposed  along  the  Bayshore  freeway  now  under  con- 
struction. Similar  services  were  contemplated  along  a section  of 
the  CentraL  freeway  and  the  PanhandLe  freeway  with  as  mentioned 
above,  operation  through  the  central  business  district  in  a subway 
in  Post  Street  and  2nd  Street. 

There  is  no  question  as  to  the  desirability  of  the  utilization  of 
the  projected  freeways  for  such  rapid  transit  service.  The  route 
to  the  south  city  limits  should  be  developed  with  the  completion  of 
the  Bayshore  freeway.  When  and  as  the  Panhandle  freeway  is  con- 
structed, San  Francisco  should  plan  to  realize  the  maximum  possible 
benefit  from  the  use  of  this  thorofare,  which  can  only  be  secured 
through  the  operation  of  public  transportation  buses  thereon. 
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THE  COMPREHENSIVE  PLAN 

After  a thorough  study  of  aLL  pertinent  reports,  reconsideration 
of  the  various  reLated  problems  as  covered  in  the  November  1948 
TRANSPORTATION  PLAN  FOR  SAN  FRANCISCO  and,  finally, 
after  detailed  discussions  with  technical  and  operating  personnel  of 
the  various  city  departments  at  interest,  particularly  those  of  the 
Municipal  Railway,  there  has  been  developed  a long-range  rapid 
transit  plan  for  San  Francisco  by  the  City  Planning  Commission  staff 
in  which  we  concur.  It  includes  the  following  major  projects: 

1.  Market  Street  Subway 


A two -track  rapid  transit  subway  extending  from 
a downtown  loop  connecting  with  the  Bay  Bridge 
terminal  at  Fremont  Street,  along  Market  Street, 
through  the  existing  Twin  Peaks  Tunnel,  along 
West  Portal  Avenue,  19th  Avenue  and  Worcester 
Street  extending  to  a terminal  at  the  Southern 
Pacific  right-of-way  south  of  Alemany  Boulevard 
near  Junipero  Serra  Boulevard, 

2 .  Mis s ion  Route 


A two-track  rapid  transit  line  extending  from 
the  Market  Street  subway  along  South  Van  Ness 
Avenue  and  along  the  proposed  Mission  freeway  to 
and  beyond  the  south  city  limits, 

3.  Sunset  Route 


A two-track  rapid  transit  subway  in  the  Market 
Street  subway  and  extending  along  Market  Street, 
Duboce  Avenue,  through  the  Sunset  Tunnel;  and 
through  a subway  extension  to  Arguello  Boulevard, 
and  thence  along  the  south  edge  of  Golden  Gate 
Park  in  open  cut  (or  as  a part  of  the  Panhandle 
freeway  development)  to  a terminal  at  19th  Avenue; 
or 


A limited  stop  trolley  bus  service  extending  from 
suitable  termini  near  the  west  edge  of  the  Sunset 
district  along  existing  major  thorofares  and  through 
the  Sunset  Tunnel;  and  thence  along  Duboce  Avenue 
and  Market  Street  to  a suitable  downtown  terminal. 
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4.  Geary  Street  Subway 

A two-track  rapid  transit  line  in  Geary  Streep 
extending  from  a terminal  in  Montgomery  Street 
north  of  Market  Street,  along  Market  Street  and 
along  Geary  Street,  to  a terminal  at  Park  Presidio 
Boulevard,  with  provision  for  future  extensions  to 
the  Golden  Gate  Bridge,  and 

5.  South  Suburban  Route 

Rapid  transit  operation  on  the  Bayshore  route 
of  the  Southern  Pacific  railroad  from  points  in  the 
Peninsula  suburban  area  to  the  existing  terminal 
at  3rd  and  Townsend  Streets,  with  provision  for 
ultimate  extension  to  a terminal  point  at  the  Bay 
Bridge  terminal. 


Preliminary  estimates  of  cost  have  been  made  covering  the 
entire  ultimate  system  as  described  above  exclusive  of  rapid 
transit  cars  and  based  on  present-day  costs  of  labor  and  mater- 
ials as  follows; 


1.  Market  Street  Subway 

2.  Mission  Route 

3.  Sunset  Route  (2 -track  rail 


$ 62,000,000 
11, 000, 000 


line  alternate) 

4.  Geary  Street  Subway 

5,  South  Suburban  Route  - 


14; 000,000* 
47, 000,000 


not  included 


Total 


$134  000. 000 


*-No  allowance  for  right-of-way  in  Golden  Gate  Park 
included.  Subject  to  reduction  for  trolley  bus 
alternate. 
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INITIAL.  RAPID  TRANSIT  DEVELOPMENT 


The  rapid  transit  routes  required  ultimate Ly  to  provide  San 
Francisco  with  adequate  public  transportation  throughout  the 
urban  area  involve  such  a heavy  capital  outlay  that  the  financing 
and  construction  of  all  of  the  routes  must  obviously  extend  over 
a considerable  period  into  the  future.  A detailed  study  has  been 
made,  therefore,  of  an  initial  program  which  can  be  undertaken 
in  the  near  future  at  a capital  outlay  which  may  be  within  San 
Francisco's  ability  to  pay  for  new  and  improved  transit  facilities. 

Such  a program  has  been  developed  with  a view  to  providing 
the  largest  possible  measure  of  improvement  and  convenience  to 
transit  passengers;  to  provide  for  efficient  operation  of  rapid 
transit  at  the  completion  of  the  initial  program  - integrated  to 
the  maximum  practicable  extent  with  the  modernized  surface 
system,  and  at  the  same  time  conform  to  and  become  an  integral 
part  of  the  overall  plan.  This  program  has  been  developed  by  the 
staff  of  the  Planning  Commission,  in  which  we  concur,  and  con- 
sists of  the  following  major  elements: 

1.  A two-track  subway  from  a terminal  loop  on  1st, 
Mission,  Beale  Pine  and  Sansome  Streets  extend- 
ing along  Market  Street  to  an  incline  connecting 
with  the  existing  street  railway  tracks  between 
Van  Ness  Avenue  and  Gough  Street; 

Rehabilitation  of  fixed  subway  equipment  through- 
out the  Twin  Peaks  Tunnel  and  lowering  the  grade 
of  the  existing  tracks  in  the  tunnel  west  of  the 
Forest  Hill  Station; 

The  construction  of  a two-track  subway  from  the 
west  portal  to  a terminal  at  St.  Francis  Circle; 
and 

The  construction  of  an  underground  division 
terminal  to  provide  for  storage,  servicing,  and 
running  repairs  of  rapid  transit  cars  located  in 
the  basement  area  of  the  block  bounded  by 
Fremont,  Mission,  Beale  and  Market  Streets. 
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2.  The  adjustment  of  the  existing  tracks  near  the  west 
portal  of  the  Sunset  TunneL  and  the  extension  of 
said  tunnel  so  as  to  provide  a convenient  bus-raiL 
transfer  station  at  either  Cole  Street  or  Stanyan 
Street,  or 

Paving  and  equipping  the  Sunset  Tunnel  and  approaches 
to  provide  for  trolley  bus  express  service  to  the 
Sunset  district 

3.  The  purchase  of  rapid  transit  cars  for  the  operation 
of  the  above  described  rapid  transit  routes,  together 
with  the  purchase  of  200  additional  trolley  buses s 

and  300  additional  modern  gas  buses  required  to  com- 
plete the  modernization  of  the  surface  routes  of  the 
Municipal  Railway 

MARKET  STREET  SUBWAY 

The  decision  on  the  character  and  exact  pattern  of  the  Market 
Street  subway  was  determined  after  a detailed  study  of  the  various 
recommendations  in  respect  to  downtown  termini,  type  of  operation 
number  of  tracks,  character  of  subway  stations  and  related  matters 

Number  of  Tracks 


In  the  1949  report  the  construction  of  a four-track  subway  from 
Van  Ness  Avenue  to  Montgomery  Street  was  recommended,  two  of 
which  would  be  utilized  for  the  Market  Street  and  two  for  the  Mission 
route  operation.  The  only  reasons  for  constructing  four  tracks  in 
any  subway  are* 

lo  To  provide  for  the  operation  of  express  service  through 
by-passing  of  individual  stations  by  express  trains,  and 

2,  To  provide  capacity  for  large  volumes  of  rapid  transit 
traffic  which  cannot  be  accommodated  on  a two-track 
rail  line. 

Referring  now  to  the  first  point  There  are  no  stations  on  Market 
Street  between  Van  Ness  Avenue  and  the  easterly  terminal  which  couLd 
be  by-passed  In  other  words,  the  convenience  of  the  pubLic  will  re- 
quire that  each  train  stop  at  each  station  in  the  central  business  dis- 
trict. 
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With  respect  to  capacity,  it  is  estimated  that  the  traffic  which 
may  be  attracted  to  the  Market  Street-Twin  Peaks  route  and  to  the 
Mission  route  in  the  year  1970  or  at  such  date  as  the  outlying  areas 
served  by  these  routes  attain  their  full  development,  would  be  on 
the  order  of  9?  000  passengers  during  the  maximum  hour  on  each 
route.  Estimates  of  the  probable  traffic  on  the  Sunset  Tunnel  route 
show  somewhat  lower  figures.  To  accommodate  9,  000  passengers 
per  hour  would  require  - with  an  average  loading  of  100  passengers 
per  car  - the  operation  of  90  cars  per  hour.  If  trains  were  operat- 
ed on  a 4-minute  headway,  or  a total  of  1 5 trains  per  hour;  the 
operation  could  be  performed  with  6-car  trains  on  the  Market  and 
Mission  routes,  and  shorter  trains  on  the  Sunset  route.  The  com- 
bined headway  of  80  seconds  during  the  maximum  hour  would  be 
entirely  practicable,  particularly  in  view  of  the  excellent  distribu- 
tion afforded  by  the  stations  in  the  downtown  district  and  the  rapid 
Loading  afforded  by  three  wide  doors  on  modern  rapid  transit  equip- 
ment proposed.  Average  Loading  of  100  passengers  per  car  would 
provide  better  service  than  now  rendered  and  wouLd  constitute  a 
high  standard  of  service  in  view  of  the  10-foot  wide  cars  proposed 

PLans  for  the  construction  of  the  Market  Street  subway  should 
incLude  provision  for  fLexing  the  tracks  at  the  future  connection  to 
the  Mission  route.  This  wilL  insure  against  any  interference  with 
orderly  operation,  and  permit  complete  and  safe  signal  control  of 
operations  at  the  junction  of  these  two  routes.  When  the  Market 
Street  subway  is  extended  beyond  Van  Ness  Avenue,  similar  provi- 
sions shouLd  be  made  for  flexing  the  tracks  at  the  junction  with  the 
Sunset  route.  A speciaL  type  of  station  wiLL  be  required  just  east 
of  Van  Ness  Avenue  to  provide  for  transfer  movements  between 
passengers  on  the  future  Mission  Street  and  the  Market-Twin  Peaks 
route,  as  shown  on  Figure  11,  and  certain  of  this  construction  will 
be  necessary  in  the  mitiaL  project. 

It  appears  that  the  two-track  subway  on  Market  Street  will  be 
sufficient  to  accommodate  aLL  traffic  from  the  three  projected  rapid 
transit  routes  at  the  time  they  reach  their  fulL  development  and 
therefore  the  substantial  additional  investment  required  for  four- 
track  construction  is  not  required.  In  this  connection  it  might  be 
noted  that  the  onLy  cities  in  the  world  having  four-track  subways 
are  New  York  and  Philadelphia.  Those  in  New  York  are  provided 
for  both  capacity  and  express  train  operation.  OnLy  two  tracks  of 
the  four-track  subway  in  the  North  Broad  Street  Subway  in 
Philadelphia,  constructed  more  than  twenty  years  ago,  have  ever 
been  utilized. 
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Downtown  Terminal 

There  have  been  a number  of  varying  ideas  as  to  the  character 
and  location  of  the  downtown  or  easterLy  terminal  of  the  Market 
Street  subway.  A number  of  reports  have  recommended  a direct 
connection  to  the  tracks  of  the  Bay  Bridge  terminaL  so  as  to  permit 
the  operation  of  through  service  from  points  in  the  East  Bay  area 
to  points  beyond  the  central  business  district  of  San  Francisco. 

Such  connection  - however  desirable  - poses  an  extremely  difficult 
if  not  impossible  physical  problem. 

A rather  detailed  study  of  the  manner  in  which  such  connection 
might  be  effected  indicates  that  it  could  be  made  by  a six  per  cent 
grade  extending  continuously  from  a point  on  2nd  Street  just  south 
of  Howard  Street  to  a connection  with  existing  Bay  Bridge  tracks 
near  Rincon  Street.  This  would,  however,  necessitate  the  closing 
of  Harrison  Street,  a proposal  of  doubtful  practicability.  It  would-, 
however,  be  possible  to  keep  Harrison  Street  open  by  the  use  of  a 
nine  per  cent  gradient  which,  in  our  opinion,  would  be  inadvisable. 

In  the  Chew  plan  it  is  proposed  to  carry  the  Bay  Bridge  tracks 
to  the  north  on  an  elevated  structure  to  a rapid  transit  terminal  on 
or  under  Telegraph  HiLl,  and  thence  by  a subway  connection  along 
Montgomery  Street  to  Market  Street.  This  proposal  has  the  dis- 
advantage of  indirect  routing,  added  travel  time,  heavy  capital  cost 
and,  finally,  the  construction  of  an  elevated  railroad  in  downtown 
San  F rancisco. 

The  need  for  adequate  public  transit  facilities  to  provide  suit- 
able distribution  for  transbay  passengers  in  San  Francisco  is 
recognized  and  in  our  judgment  could  be  met  by  locating  a subway 
station  adjacent  to  the  Bay  Bridge  terminal  and  providing  excep- 
tionally convenient  transfer  facilities  at  that  point. 

As  will  be  discussed  subsequently,  the  downtown  terminal 
recommended  as  shown  on  Figure  3,  provides  for  single  track 
operation  on  1st,  Mission,  Beale,  Pine  and  Sansome  Streets, 
with  convenient  connections  to  a division  terminal  to  be  located  in 
the  basement  area  of  the  block  between  Market  and  Mission  Streets 
and  just  west  of  Beale  Street. 

In  addition  to  the  station  at  the  Bay  Bridge  terminal,  stations 
would  be  located  at  Beale  and  Market  Streets  serving  the  lower 
section  of  the  downtown  district  and  on  Sansome  Street  at  Bush 
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Street,  providing  convenient  service  to  the  easterly  section  of  the 
financial  district. 

A preliminary  study  of  the  transfer  station  proposed  at  the 
Bay  Bridge  terminal  is  shown  on  Figure  4.  Passengers  leaving 
Bay  Bridge  trains  would  traverse  the  existing  covered  plaza  at 
street  level  to  stairways  and  escalators  on  the  north  side  of  this 
concourse  connecting  directly  to  the  west  end  of  the  subway  plat- 
dorm  and  to  a passageway  connecting  to  the  subway  station  proper 
in  Fremont  Street. 

Construction 


The  construction  of  a subway  in  a thorofare  such  as  downtown 
Market  Street  can  be  accomplished  by  two  methods.  The  track 
section  can  be  constructed  in  tunnel  with  but  little  interference  to 
the  normal  movement  of  vehicular  and  pedestrian  traffic.  However, 
auxiliary  features  such  as  ventilating  shafts,  subway  stations  at 
mezzanine  level  and  the  like,  must  be  constructed  by  excavation 
from  the  street  surface  by  so-called  cut  and  cover  methods.  The 
Chicago  subways  were  built  in  this  manner.  The  experience  there 
proved  that,  in  the  downtown  areas  where  stations  are  located  at 
frequent  intervals,  the  cut  and  cover  operations  at  the  stations 
involved  a more  or  less  wholesale  rebuilding  and  relocation  of 
underground  utility  structures  so  that  interference  with  normal 
movements  of  vehicular  traffic  was  but  little  different  from  that 
which  is  involved  in  the  case  where  the  entire  project  is  built  at 
a high  level  by  cut  and  cover  methods,  as  in  the  case  of  the 
Toronto  subway  now  under  construction. 

It  would  appear  therefore  that  the  decision  as  between  high  and 
iow  level  subway  may  be  on  the  basis  of  relative  economy.  Esti- 
mates of  cost  of  the  two-track  section  between  1st  and  9th  Streets 
have  been  made  on  each  type  of  construction  and  reveal  that  a low 
level  subway  in  this  section  constructed  by  tunneling  methods 
would  involve  an  additional  cost  of  more  than  $7  600,  000-  It 
is  recommended  therefore  the  Market  Street  subway  be  built  by 
cut  and  cover  methods. 

The  procedures  which  have  been  developed  in  subway  construc- 
tion elsewhere  consist  first  of  stripping  the  pavement  and  material 
immediately  below  street  grade.  During  this  stage  it  is  necessary 
to  detour  traffic  in  one  or  two  blocks  at  a time,  either  on  the  entire 
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street  or  on  one -ha  If  at  a time,  as  may  be  found  most  expedient. 

The  excavation  is  made  through  the  pavement  to  a LeveL  six  or 
eight  feet  beLow  the  surface  to  expose  the  existing  utility  pipes, 
ducts,  and  services.  This  work  is  accomplished  partly  with 
excavating  equipment,  but  necessarily  a great  deal  of  hand  work 
is  involved.  Figure  5 shows  a view  of  Yonge  Street  in  Toronto 
during  this  first  stage  of  construction. 

In  the  second  stage,  steel  girders  or  trusses  are  attached  to 
H-beams  or  steel  piling  driven  to  sound  bearing  below  the  invert 
of  the  subway  structure.  A heavy  decking,  generally  consisting 
of  twelve  by  twelve  timbers,  is  then  Laid  and  normal  traffic  re- 
sumed. Another  view  of  Yonge  Street  showing  decking  in  pLace 
with  normal  traffic  movements  is  shown  in  Figure  6. 

All  cables  and  pipe  lines,  as  weLl  as  utility  services,  are  then 
attached  to  the  girders  and  beams  supporting  the  decking  and  ex- 
cavation is  carried  on  by  steam  shoveL  down  to  subgrade.  Excava- 
tion and  construction  work  under  the  decking  are  shown  in  Figure  7. 

Subsequently,  the  reinforced  concrete  structure  is  built  entireLy 
under  the  decking  and  when  completed  is  backfiLled,  the  utility 
structures  restored,  and  new  pavement  and  sidewalks  laid.  The 
entire  operation,  except  for  the  interruption  at  the  time  of  the 
original  stripping  operations,  is  carried  on  with  but  LittLe  or  no 
inconvenience  to  the  abutting  property  owners  or  to  the  motorists 
and  pedestrians  moving  in  or  near  the  subway  construction  zone. 

Local  Conditions 

An  exceptionally  detaiLed  survey  was  conducted  by  WPA 
personnel  in  1936  covering  conditions  existing  at  that  date  on 
Market  Street  - both  surface  and  subsurface.  These  data  were 
recorded  on  drawings  on  a scale  of  one  inch  equals  10  feet,  and 
showed  fully  and  in  detail  alL  pipes,  ducts,  tile,  sewers,  manholes, 
inlets,  catch  basins  and  utility  services  to  buiLdings.  ALso  record- 
ed are  fairly  complete  data  in  respect  to  building  structures  and 
foundations.  We  also  have  drawings  furnished  by  the  pubiic  utility 
companies  and  public  agencies  with  underground  utilities  in  and 
near  Market  Street,  providing  data  on  additions  to  or  modifications 
of  their  underground  pLant  subsequent  to  the  WPA  survey  of  1936, 
These  unusually  accurate  records  have  been  of  exceptional  value 
to  us  in  the  preparation  of  our  detailed  estimates  of  cost  of  the 
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maintenance  and  restoration  of  underground  utilities  and  also  the 
cost  of  supporting  buiLdings  which  may  be  affected  by  subway  con- 
struction. 

Special  consideration  has  been  given  to  earthquake  hazards 
prevalent  in  the  San  Francisco  area  and  also  to  the  somewhat  diffi- 
cult soil  conditions  in  that  portion  of  the  project  near  the  original 
shore  line,  which  includes  most  of  the  downtown  single  track  loop 
and  the  division  terminal.  The  reinforced  concrete  type  structure 
proposed  lends  itself  readily  to  the  provision  of  the  additional 
strength  required  to  insure  against  damage  due  to  earthquake,  and 
the  estimate  covers  the  cost  of  such  provisions. 

Data  in  respect  to  the  conditions  in  the  lower  portion  of  the 
project  are  given  in  an  authoritative  report  made  by  the  subsoil 
committee  of  the  San  Francisco  section  of  the  American  Society 
of  Civil  Engineers  entitled  "Subsidence  and  the  Foundation 
Problem  in  San  Francisco"  published  December  15  1931.  This 

detailed  report  contains  ample  data  on  soil  behavior  and  subsi- 
dence which  have  permitted  us  to  incorporate  in  the  estimates  of 
cost  special  allowances  for  additional  shoring,  pumping  and 
special  structural  design  required  to  meet  these  conditions. 

Detailed  analyses  of  the  comparative  cost  of  reinforced  con- 
crete subway  structures  and  the  steel  I-beam  concrete  jack  arch 
type  have  been  made  in  a number  of  instances  during  the  past  ten 
years  and  invariably  show  that  the  concrete  structures  can  be 
built  at  an  appreciably  lower  cost  than  the  steel  concrete  type. 

In  addition,  the  reinforced  concrete  structure  has  pleasing  lines 
and  lends  itself  to  an  excellent  station  finish  - so  importantf rom 
the  viewpoint  of  providing  an  attractive  transportation  facility ; 

Reinforced  concrete  construction  also  permits  the  design  of 
a structure  which  eliminates  columns  on  the  platforms  - an 
important  feature  both  from  the  viewpoint  of  safety  and  convenience. 
Typical  sections  of  the  subway  proposed  for  Market  Street  are  shown 
on  Figure  8.  Figure  9 shows  the  sections  to  be  utilized  on  the 
terminal  loop  where  single  track  operation  is  planned. 
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Subway  Stations 

Trains  in  a two-track  subway  may  be  served  either  by  side 
pLatforms  or  by  a single  center  island  platform.  With  side  plat- 
form stations,  it  is  necessary  to  maintain  station  control  facili- 
ties on  each  side  of  the  street,  which  increases  the  cost  of 
attendance  and  reflects  unfavorably  on  operating  expenses,  but 
permits  the  subway  to  be  located  at  a minimum  depth  below  the 
street  surface.  This  depth  is  determined  by  the  number  and 
character  of  the  underground  utilities  to  be  accommodated  - 
ordinarily  determined  at  about  six  or  seven  feet.  This  locates 
platforms  about  eighteen  feet  below  the  sidewalk,  thus  reducing 
the  heighth  of  stairs,  an  important  factor  in  the  convenience  of 
ail  passengers  using  the  transit  service. 

The  single  center  island  platform,  on  the  other  hand,  requires 
the  building  of  a mezzanine  station  above  the  track  section  and  in- 
creases the  depth  of  platform  and  the  excavation  by  about  ten  feet. 
The  mezzanine  has  an  element  of  convenience  in  that  passengers 
can  enter  stairways  on  either  side  of  the  street  and  reach  either 
track.  On  the  other  hand,  additional  depth  of  pLatform  imposes 
additional  length  of  stairways  of  ten  feet  which  we  consider  more 
than  offsets  the  somewhat  greater  flexibility  of  movement  and 
simpler  and  less  costly  passenger  control  provided  by  the  mezza- 
nine station. 

There  is  another  factor  in  this  determination  which  is  of  con- 
siderable importance.  The  lowering  of  the  grade  of  the  subway 
by  about  ten  feet  involves  an  enormous  increase  in  the  quantities 
of  excavation,  adds  to  the  cost  of  supporting  adjacent  buildings 
and  to  the  cost  of  the  backfill.  A preliminary  study  was  made  to 
determine  the  grade  line  required  to  provide  mezzanines  at  the 
five  stations  between  8th  Street  and  2nd  Street.  From  this  it  was 
determined  that  the  additional  excavating  and  structural  work 
would  cost  approximately  $3,  300,  000-  It  may  be  noted,  however, 
that  the  mezzanines,  which  would  be  of  greatest  convenience  to 
the  public  - those  of  the  2nd,  3rd  and  4th  Street  stations  - could 
be  provided  at  an  additional  cost  of  approximately  $1 , 600, 000, 

In  view  of  the  substantial  capital  outlay  involved  in  the  mezza- 
nine station  type  of  construction  we  recommend  the  adoption  of  the 
side  platform  type,  with  the  subway  located  at  the  highest  possible 
level.  The  recommended  profile  is  shown  on  Figure  3. 
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Except  for  the  transfer  station  at  the  Bay  Bridge  terminal;  the 
station  at  the  3rd-Kearny  intersection,  and  the  station  near  Van 
Ness  Avenue,  ail  of  the  stations  in  the  downtown  section  of  the 
Market  Street  subway  will  conform  generally  to  the  typical  sections 
shown  on  Figures  8 and  9.  It  is  proposed  that  the  Market  Street 
subway  be  located  south  of  the  center  Line  in  the  section  between 
2nd  and  3rd  Streets  so  as  to  provide  space  for  the  future  Geary 
Street  subway  between  Kearny  and  Montgomery  Streets.  This 
will  require  some  deviation  in  the  pattern  of  the  3rd-Kearny  sta- 
tion where  provision  should  be  made  for  convenient  transfer  be- 
tween the  Market  Street  subway  and  the  future  Geary  Street  subway. 

The  station  near  Van  Ness  Avenue  should  be  planned  so  as  to 
provide  for  the  operation  of  the  trains  from  the  Mission  route. 
Northeast  bound  Mission  trains  would  enter  the  Market  Street  sub- 
way at  a junction  a short  distance  west  of  the  Van  Ness  station.  It 
is  necessary  to  provide  in  the  initiaL  construction,  however,  for 
flexing  the  tracks  of  the  southwest  bound  Mission  trains  which  re- 
quires the  building  of  a two-level  station  at  this  point.  Figure  11 
shows  a preliminary  study  of  this  station  - planned  to  provide 
transfer  facilities  between  the  Mission  and  the  Market  Street  routes. 

West  Terminal 


It  is  necessary  to  lower  the  grade  of  the  tracks  in  the  Twin 
Peaks  Tunnel  for  a short  distance  east  of  the  west  portal  to  provide 
for  a suitable  rail-bus  transfer  station  either  at  Uiloa  Street  or  for 
a subway  extension  in  West  Portal  Avenue  with  a transfer  station  at 
St.  Francis  CircLe.  This  work  involves  an  outlay  of  $1,600,000, 
and  wiLl  require  closing  the  structure  to  traffic  during  construction 
operations.  The  tracks  would  be  lowered  to  subway  grade  with  a 
station  located  immediately  west  of  the  existing  portal.  If  initiaL 
construction  is  terminated  at  this  point,  the  smaLL  plaza  between 
Ulloa  Street  and  the  tunneL  portal  would  be  utilized  for  a bus  Loop 
with  platforms  to  accommodate  persons  transferring  between  bus 
and  subway. 

In  view  of  the  rather  intense  commercial  development  in  West 
PortaL  Avenue,  it  seems  desirable  to  include  in  the  first  construc- 
tion stage  the  extension  of  the  subway  to  St.  Francis  CircLe,  More 
space  is  available  at  this  Location  for  a convenient  bus-rail  transfer 
station,  and  passenger  travel  time  would  be  reduced  by  providing 
high  speed  rapid  transit  aLl  the  way  from  St.  Francis  Circle  as 


■ 
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compared  with  relatively  low  speed  bus  service  in  the  area  between 
St,  Francis  Circle  and  Ulloa  Street,  The  additional  cost  of  such 
extension  is  estimated  at  $4,600,000.  and  it  is  our  recommendation 
that  serious  consideration  be  given  to  the  inclusion  of  this  short 
section  of  subway  in  the  initial  project. 

Figure  12  shows  a preliminary  study  of  4 transfer  station  at 
St,  Francis  Circle,  Passengers  would  be  delivered  to  platforms 
sheltered  by  a canopy  extending  entirely  around  the  oval-shaped 
station;  pass  through  turnstiles  and  down  a short  flight  of  stairs 
to  board  an  empty  subway  train.  Sufficient  berthing  space  is  pro- 
vided for  buses  in  this  plan  so  that  passengers  leaving  the  subway 
train  on  the  outbound  trip  would  go  directly  to  a bus  waiting  to  take 
them  to  their  ultimate  destination.  The  St,  Francis  Circle  loca- 
tion is  strategically  located  with  respect  to  development  of  adequate 
feeder  bus  service  to  the  entire  area  - with  broad  and  capacious 
thorofares  leading  to  it  from  all  directions. 

Equipment 

In  addition  to  the  subway  structure,  the  station  finish  and  the 
modern  high  intensity  lighting  system,  the  project  necessarily 
will  include  the  installation  of  all  the  fixed  subway  equipment  neces- 
sary to  provide  for  the  operation  of  modern  high  speed  rapid  transit 
trains.  This  includes  track;  power  facilities  such  as  substations, 
supervisory  control,  circuit  breakers,  switchboards,  feeders  and 
distributors;  as  well  as  signal,  communication,  and  emergency 
alarm  systems. 

The  plans  contemplate  the  installation  of  rails,  supported  on 
rubber  pads  and  affixed  directly  to  the  concrete  invert  with  a track 
assembly  which  has  been  developed  by  the  Toronto  Transportation 
Commission  staff  during  the  last  few  years.  This  type  of  track 
eliminates  the  older  short  wood  tie  - concrete  track  structure 
utilized  in  older  subways  and  permits  a decrease  in  the  overall 
heighth  of  subway  structure  of  about  twelve  inches. 

The  existing  trolley  installation  on  Market  Street  and  in  the 
Twin  Peaks  Tunnel  between  Van  Ness  Avenue  and  the  West  Portal 
warrant  the  extension  of  this  trolley  system  throughout  the  project 
and  this  is  contemplated.  It  will  be  necessary  to  rehabilitate 
virtually  all  of  the  power  facilities  through  the  Twin  Peaks  Tunnel 
and  such  work  is  included  in  the  estimates  of  cost. 
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A modern  centraL  train  control  signal,  system  will  be  estab- 
lished with  control  facilities  located  in  the  Beale  Street  division 
terminal.  Control  of  train  movements  at  all  terminals  and  junc- 
tions in  the  entire  system,  including  the  southwest  terminal 
(either  at  Ulloa  Street  or  St.  Francis  Circle),  will  be  maintained 
at  this  control  center. 

The  car  equipment  recommended  for  operation  in  San 
Francisco  will  conform  generally  to  the  plans  and  specifications 
developed  by  a special  committee  of  the  American  Transit 
Association.  This  committee  is  composed  of  representatives  of 
transit  companies  in  Boston,  Chicago,  Cleveland,  San  Francisco 
and  Toronto  who  have  been  engaged  in  a cooperative  study  for 
several  years  to  develop  a practicable  light  weight,  high  speed 
car  for  train  operation.  There  has  been  agreement  on  virtually 
all  features  of  this  car  so  that  future  purchasers  will  gain  the 
benefit  of  standardization  which  has  been  accomplished  by  the 
A.  T.  A.  committee  with  the  cooperation  of  the  manufacturers. 

Generally  speaking,  the  cars  will  be  similar  to  the  modern 
street  cars  known  as  the  PCC  cars.  The  design  is  modified 
however,  to  provide  for  the  multiple  unit  control  essential  to 
train  operation,  and  also  to  provide  three  wide  doors  on  each 
side  of  the  car  for  convenient  and  expeditious  movement  of 
passengers  between  cars  and  platforms.  A car  width  of  ten 
feet  is  recommended  to  provide  greater  capacity  and  added  con- 
venience. Cars  would  be  equipped  with  pantographs  for  opera- 
tion with  trolleys  as  mentioned  above.  The  semi-permanent 
coupling  of  cars  in  units  of  two,  with  a cab  at  each  end  of  the 
two-car  unit,  is  part  of  the  basic  American  Transit  Association 
committee  design.  This  provides  for  double-end  operation  made 
necessary  in  San  Francisco  by  the  stub  terminal  at  the  southwest 
terminal.  Such  arrangement,  however,  will  require  the  opera- 
tion of  trains  two,  four  or  six  cars  in  length. 

Division  Terminal 


Facilities  will  be  required  for  cleaning,  for  making  running 
repairs,  and  for  storage  of  the  cars  required  for  operation  of  the 
subway  subsequent  to  the  completion  of  the  initial  stage.  An  ex- 
haustive survey  was  made  of  sites  which  might  be  available  for 
this  purpose.  The  fact  was  developed  that  no  suitable  site  was 
available  at  or  near  the  west  portal  of  the  Twin  Peaks  Tunnel  or 
the  Sunset  Tunnel.  Numerous  sites  were  considered  in  the  central 
business  district  both  adjacent  to  the  downtown  terminal  loop  and 
adjacent  to  Market  Street.  Consideration  was  given  to  the  present 
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use  of  properties  which  might  be  taken  for  this  purpose  and  to  the 
effect  of  such  development  on  commercial  activities  in  its  vicinity. 
After  a study  of  these  factors  and  the  preparation  of  comparative 
estimates  of  cost  of  land  and  buildings , a site  was  selected  cover- 
ing the  entire  block  between  Mission  and  Market  Streets  and  north 
of  Beale  Street  as  shown  on  Figure  13.  Adequate  facilities  for 
running  repairs,  cleaning  and  storage  are  located  there,  as  shown. 
Based  on  cars  approximately  fifty  feet  long,  there  is  space  for  79 
cars  which  is  ample  for  the  operation  of  Market  Street  and  the 
Sunset  routes.  It  is  not  contemplated  that  heavy  repairs  would  be 
made  at  this  terminal.  Provisions  are  incorporated  for  a lift 
from  the  basement  level  to  the  street  level  to  provide  for  the 
transfer  of  car  bodies  from  the  division  terminal  to  the  central 
repair  shop  to  be  built  shortly  at  Geneva  Avenue.  Gars,  which 
require  major  overhauling  at  intervals  from  three  to  five  years, 
would  be  transported  over  the  streets  during  the  early  morning 
hours  on  a specially  designed  trailer. 

This  location  of  the  division  terminal  provides  for  efficient 
and  economical  operation  in  that  car  equipment  used  during  the 
morning  rush  period  would  be  stored  during  the  base  hours  and 
added  to  the  service  to  provide  for  longer  train  operation  during 
the  afternoon  rush  period.  This  eliminates  the  dead  mileage 
which  would  be  involved  if  the  division  terminal  were  located  at 
or  near  the  outer  ends  of  the  routes.  The  preliminary  layout  in- 
cludes provision  for  a tail  track  to  facilitate  such  operation. 

Except  for  space  required  for  the  large  elevator,  all  of  the 
division  terminal  facilities  would  be  located  underground.  This 
would  permit  resale  of  the  air  rights,  and  it  is  estimated  that  a 
substantial  portion  of  the  investment  in  land  may  be  recaptured  by 
such  sale.  The  accumulation  of  this  large  area  in  the  downtown 
district  might  prove  to  be  of  extraordinary  value  for  a large  ware- 
housing project,  or  perhaps  for  the  development  of  parking  facili- 
ties - badly  needed  in  this  area.  The  estimate  however,  includes 
the  cost  of  all  land  and  buildings  in  the  entire  block,  with  no  allow- 
ance for  sale  of  air  rights. 

Estimate  of  Cost 

The  cost  of  the  initial  construction  of  the  Market  Street  subway 
extending  from  the  downtown  terminal  to  the  southwest  terminal  at 
St.  Francis  Circle  is  set  forth  below.  The  estimate  includes  all  of 
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the  cost  of  construction  of  the  subway,  station  finish,  and  Lighting 
of  the  highest  and  most  modern  type,  the  installation  of  the  fixed 
subway  equipment,  and  the  purchase  of  modern  rapid  transit  cars 
sufficient  for  the  initial  operation.  We  have  no  Legal  advice  as  to 
the  Liability  of  the  several  parties  at  interest  to  pay  the  costs  in- 
volved in  the  maintenance  and  restoration  of  existing  underground 
utility  structures,  so  that  the  estimate  includes  an  aLLowance  for 
this  rather  heavy  item  of  cost.  Neither  do  we  have  information  as 
to  the  responsibility  for  the  maintenance  of  abutting  buildings  a'ong 
the  subway  routes  so  that  the  estimates  have  been  made  Likewise  to 
include  the  cost  of  such  work. 

ESTIMATE  OF  COST  - MARKET  STREET  SUBWAY 


Subway  construction  from  downtown 
terminal  loop  to  incline  just  west  of 
Van  Ness  Avenue  - complete  except 
for  subway  equipment  and  aLso  main- 
tenance and  restoration  of  under  ground 
utilities  $18,400,000 

Maintenance  and  restoration  of  under- 
ground utilities  3,500,  000 


Total  Cost  of  Basic  Construction 


$21,900, 000 


Rapid  Transit  Division  Terminal: 

Land  and  buildings 
Structure  and  fixed  equipment 

Total  Cost  of  Division  TerminaL 
Restoration  of  westerly  portion  of  Twin 
Peaks  Tunnel  and  two-track  subway 
extension  to  a terminal  at  St.  Francis 
Circle 

Maintenance  and  restoration  of  under- 
ground utilities 


$ 3,450,000* 

3, 350, 000 

6,  800, 000 

$ 5,600,000 
200, 000 


TotaL  Cost  of  Westerly  Section 

Fixed  subway  equipment  including  track, 
signal,  D.  C.  power  and  distribution, 
supervisory  controL,  A.  C.  distribution, 
emergency  alarm,  communication, 
ventilating  and  station  equipment 
60  Rapid  Transit  Cars 


5, 800,000 


5.800. 000 

2. 700.000 


TotaL  Estimated  Cost  - Initial  Program 


$43, 000,  000 


*-No  allowance  for  resale  of  air  rights  above  street  gradec 
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SUNSET  ROUTE 

There  have  been  differences  of  opinion  in  previous  transporta- 
tion reports  as  to  the  best  method  of  utilizing  the  existing  4,  000- 
foot  Sunset  Tunnel,  and  as  to  how  best  to  serve  the  important  Sunset 
district  to  the  south  of  GoLden  Gate  Park  and  west  of  Mt.  Sutro. 
Certain  proposals  have  included  the  extension  of  the  Sunset  Tunnel 
to  a connection  with  the  Market  Street  subway  with  an  extension  by 
subway  or  open  cut  to  the  west  of  the  existing  tunnel  portal  so  as 
to  provide  rapid  transit  train  service  to  the  Sunset  district.,  Other 
reports  have  suggested  trolley  bus  service  which  would  provide 
direct  service  between  the  local  areas  served  in  the  Sunset  district 
through  the  Sunset  Tunnel  and  to  a downtown  delivery  along  Market 
Street. 

There  is  a difference  of  opinion  as  to  the  practicability  of  opera- 
tion of  trolley  buses  through  the  Sunset  Tunnel,  and  also  as  to  the 
relative  convenience  of  the  service.  With  the  trolley  bus  scheme, 
a through  service  could  be  provided  operating  with  limited  stops 
after  leaving  the  local  feeder  area  so  as  to  provide  for  an  excep- 
tionally high  overall  schedule  speed  between  9th  Avenue  on  the  west 
and  Van  Ness  Avenue  on  the  east.  The  convenience  of  such  service 
without  transfer  is  not  subject  to  question. 

On  the  other  hand,  there  are  certain  elements  of  flexibility  in 
a scheme  which  provides  for  the  operation  of  trains  to  a terminal 
located  in  the  vicinity  of  Stanyan  Street  and  eventually  as  far  west 
as  19th  Avenue,  with  feeders  providing  intimate  coverage  of  all  of 
the  residential  areas  to  be  served.  Provisions  could  be  made  for 
convenient  transfer  of  passengers  but  it  is  inevitable  that  there  is 
some  loss  of  time  involved  in  such  transfer.  The  question  involved 
is  one  of  transportation  policy  rather  than  engineering.  We  have 
prepared  preliminary  studies  and  estimates  of  cost  on  three  alter- 
nate plans. 

Train  Operation  - Cole  Street  Terminal 


This  plan  involves  the  construction  of  a bus-rail  transfer  sta- 
tion on  the  presently  city-owned  property  adjacent  to  the  west 
portal  of  the  Sunset  Tunnel,  the  lowering  of  the  tracks  at  that 
point,  and  the  construction  of  a bus  roadway  above  same  with  a 
new  connecting  roadway  to  Cole  Street.  In  addition,  it  would  be 
necessary  to  rehabilitate  the  power  facilities  and  the  tracks  in 
the  Sunset  Tunnel. 


«*•  - ■ - - • ■•••«..-  I 

. 

' 


-23- 


Under  this  plan  trains  would  operate  through  the  Market 
Street  subway  to  the  Van  Ness  Avenue  incLine  and  along  Market 
Street  and  Duboce  Avenue  to  and  through  the  Sunset  Tunnel  to 
the  above  described  bus-rail  transfer  station  near  Cole  Street, 

It  should  be  noted  that  the  Sunset  Tunnel  is  so  constructed  as  to 
make  it  physically  impossible  to  construct  a subway  connection 
from  the  east  portal  to  the  Market  Street  subway  without  lower- 
ing the  tracks  in  more  than  one-half  of  the  existing  tunnel  struc- 
ture. The  cost  of  the  project  as  above  outlined  including  the 
acquisition  of  rapid  transit  cars  required  for  this  operation  is 
estimated  as  follows: 


Rehabilitation  of  track  and  electrical 
equipment  in  Sunset  Tunnel 
Construction  of  terminal  station, 
including  bus  platforms  and  road- 
ways and  also  fixed  equipment 
Land  and  damages 
24  Rapid  transit  cars 


$ 800-000 


420. 000 

100. 000 
1 , 080, 000 


Total 


$2,400, 000 


Train  Operation  - Stanyan  Street  Terminal 


This  plan  is  similar  to  the  Cole  Street  development  des- 
cribed above  except  that  the  rapid  transit  tracks  would  be 
extended  in  open  cut  passing  under  Cole  Street  to  a more  com- 
modious transfer  station  located  at  the  corner  of  Stanyan  Street 
and  Frederick  Street.  This  terminal  would  involve  the  acquisi- 
tion of  a substantial  amount  of  privately-owned  land  and  build- 
ings but  would  provide  adequately  for  all  of  the  feeder  bus  routes 
which  would  be  required  to  serve  the  important  Sunset  district- 
The  cost  of  this  project  including  right-of-way  rehabilitation  of 
power  facilities  and  track  in  the  Sunset  Tunnel  is  estimated  as 
follows : 


Rehabilitation  of  track  and  electrical 
equipment  in  Sunset  Tunnel 
Construction  of  terminaL. station^ 
including  bus  platforms  and  road- 
ways and  also  fixed  equipment 
Land  and  damages 
24  Rapid  transit  cars 


$ 800,000 


1. 070. 000 
650,000 

1. 080. 000 


Total 


$3, 600, 000 
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Trolley  Bus  Operation 


To  provide  for  trolley  bus  operation  as  suggested  it  would 
be  necessary  to  remove  the  existing  tracks.,  construct  a suitable 
pavement,  rehabilitate  the  existing  power  system  and  add  neces- 
sary overhead  trolleys  for  trolley  bus  operation  and  in  addition, 
to  provide  for  suitable  lighting  throughout  the  tunnel  with  intensi- 
ties ranging  upwards  from  one-foot  candle  at  the  pavement  level. 
This  work  is  estimated  to  cost  approximately  $500.  000,  No  esti- 
mate has  been  made  of  the  overhead  electrical  work  beyond  the 
portals  of  the  Sunset  Tunnel  nor  of  the  cost  of  trolley  buses  re- 
quired for  this  operation. 

It  should  be  noted  in  the  consideration  of  these  projects  that 
electric  overhead  and  power  supply  has  already  been  provided  on 
the  lower  portion  of  Market  Street  and,  further  that  with  the 
completion  of  the  Market  Street  subway  all  street  cars  now  operat- 
ed over  the  surface  of  the  street  will  disappear.  Another  factor 
which  might  be  considered  is  that  the  installation  of  modern 
synchronized  traffic  control  signals  will  accelerate  the  speed  of 
all  traffic,  including  trolley  buses,  in  the  downtown  section  of 
Market  Street. 


CONCLUSION 

The  recommended  initial  rapid  transit  development  co- 
ordinated with  the  completely  modernized  surface  system  of 
trolley  bus  and  gas  bus  routes,  provides  for  greatly  improved 
transit  service  throughout  San  Francisco.  In  addition  to  the 
measurable  improvement  in  rider  convenience  resulting  from 
substantial  reductions  in  travel  time,  there  will  be  numerous 
indirect  and  general  benefits. 

The  reduced  travel  times  plus  the  opportunity  to  ride  in 
commodious  modern  cars  will  invite  and  should  stimulate  new 
patronage.  The  subway  will  be  planned  with  a view  to  provid- 
ing the  utmost  in  convenience,  safety  and  comfort  to  the  riders. 
Stations  will  be  given  an  attractive  and  inviting  finish  by  the 
liberal  use  of  stainless  steel,  structural  glass  and  tile.  They 
will  be  well  ventilated  at  all  times  and  provided  with  acoustical 
treatment.  Special  emphasis  will  be  given  to  modern  high 
intensity  illumination  throughout. 
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Safety  wiLL  be  incorporated  in  the  design  through  modern 
central,  train  control  signaLs,  supervisory  power  control,  and 
emergency  alarm  and  communications  systems  The  struc- 
tures will  be  fireproof  and  with  extra  strength  added  to  provide 
safety  for  passengers  in  any  emergency  - even  under  severe 
earthquake  conditions. 

Traffic  flow,  especially  in  Market  Street.  will  be  improved 
by  the  elimination  of  trolley  car  operations  throughout  San 
Francisco.  The  improved  public  transit  will  tend  to  reduce  the 
automobile  traffic,  especially  during  the  morning  and  afternoon 
rush  periods  - a further  benefit  to  all  of  San  Francisco. 

The  transfer  of  passengers  from  low  speed  - high  cost 
transit  vehicles  operating  on  the  street  surface  (buses  or 
trolley  buses)  to  high  speed  - low  cost  rapid  transit  trains 
will  have  a beneficial  effect  on  the  operating  expenses  of  the 
Municipal  Railway  - which  in  turn  will  be  passed  on  to  transit 
riders  in  the  determination  of  transit  fares  from  time  to  time 

Finally,  the  orderly  development  of  public  transit  as  pro- 
posed will  have  a beneficial  effect  in  stabilizing  and  in  most 
cases,  stimulating  business  and  property  values  in  the  down- 
town as  well  as  in  the  outlying  commercial  centers  of  San 
Francisco. 


Respectfully  submitted. 

DE  LEUW,  CATHER  & COMPANY 


Charles  E,  DeLeuw 
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